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General Electric reports to the electric utility 








COMPUTER INPUTS 


Instrument Signals 
Contact Positions 


COMPUTER OUTPUTS 


Reference Signals 
Control Signals 


ALARM 





OPERATOR’S CONSOLE 


GENERAL ELECTRIC’S DEPTH OF 
EXPERIENCE IN SYSTEM DESIGN 


General Electric’s competence in power plant automa- 
tion extends well beyond its ability to design and manu- 
facture many of the complex components of the system. 


81 YEARS OF EXPERIENCE in the utility field has 
given General Electric distinctive skills in integrating 
many and varied types of equipment into reliable and 
smoothly operating systems. 


AUTOMATION DEVELOPMENTS pioneered by General 
Electric, in co-operation with its utility customers, 
cover all parts of the utility system, from generation 
through relaying to metering. A partial listing of such 
developments over the years would range from the auto- 





mation of hydroelectric generating stations more than FIRST AUTOMATIC SUBSTATION, at the Union ‘FIRST AlJ1 
40 years ago to the development, a few years ago, of Station of the Elgin and Belvidere Electric Com- _ electric ple 
automatic load dispatching systems. pany, was developed by General Electric in 1917. It we 


1914. This was a fundamental contribution. the lowa Ri 





ty industry on progress in... 


POWER PLANT 
AUTOMATION 





AN ENGINEERING REALITY today, the automatic 
power plant was a dream until recent develop- 
ments in solid-state digital computers supplied 
the missing element: a reliable ‘“‘brain’”’? com- 
patible with already existing sensory devices and 
automatic sub-loops. 


GENERAL ELECTRIC’S COMPUTER CONTROL SYS- 
TEM now makes possible completely automatic 
hot and cold starting, on-line corrective action, 
normal and emergency shutdown, and continuous 
control of the boiler-turbine-generator-plant 
auxiliaries system. 

BENEFITS TO BE EXPECTED from this advanced 
computer control system include reduced outages 
due to careful preplanning of programmed action 
to minimize undesirable operating conditions and 
human errors. Improved fuel economy should 
also result from the availability of continuous 
information on plant and component efficiencies, 
and from the allocation of load schedules in ac- 








cordance with actual (instead of historical) oper- 
ating conditions. 


GENERAL ELECTRIC’S ENGINEERING COMPETENCE 
in the field of electric utility automation began 
early and has influenced all parts of generation, 
transmission, and distribution systems. This com- 
petence is solidly founded on the long-standing 
familiarity of General Electric engineers with 
basic phenomena in the generation, transmission, 
and distribution of electricity. 


SEVERAL DEGREES OF POWER PLANT AUTOMA- 
TION are available to you now. General Electric 
will work directly with you or with your consult- 
ing engineer to design and co-ordinate anything 
from an improved and automatic data acquisition 
system to complete automation of your power 
plant. 

For more information on this dramatic new 
development, write to the General Electric Co., 
Section 301-411, Schenectady 5, N. Y. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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FIRST APPLICATION OF COMPUTERS to avto- 


ric plant, was installed at Cedar Rapids in to electric utilities over 40 years ago by mating the design of heavy electrical apparatus 
. It was developed by General Electric for | General Electric. A-C network analyzers (above) was pioneered by General Electric. Computers 


»wa Railway and Light Company. have been used since 1929. 


help solve once unsolvable problems. 





light and power system 
with automatically governed 


operating units. 


FOR DETAILS OPEN THIS FOLD... 





A ; Published for 86 years 
oi for those engaged in 
: < the business of generating, 
, the transmitting, distributing, 
ec rica or or applying electric power 


Vol. 153, No. 4 JANUARY 25, 1960 


In This Week's Issue 


JRRENT EVENTS 


Ike’s Budget Reveals Power Spending Plans 


' ae ot 
Ty Pee | The President presents program for federal power agen- 
=e a Se : cies and Atomic Energy Commission’s reactors 


Arizona PS Revamps Management Set-up 


Executive, service, and operating departments get rid 
of line and staff structure for easier managing 


ERIN 


Research Needed in Cable Dielectrics 


Development of tailored insulation may eliminate short- 
comings of present EHV insulations 


Electrical Industry Statistics— Part | 


Here is first look at utility 1960 budgets for capital ex- 
penditures. Comprehensive study includes regional break- 
downs in each major category of construction, and sum- 
mary of financial status for 1959. 


Budget Summary 

Construction Expenditures 

Transmission & Distribution Expenditures 
Transmission & Distribution Construction 


A N N UA a Maintenance 


Canadian Construction 
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Series HLE 


Revolving 
Aerial 


Ladders 


WITH ELECTRIC-POWERED 
HYDRAULIC ELEVATION 


Safe, easy operation of the HLE Ladder inspires 
confidene: . . . enabling the user to work comfortably 
and thereby complete more overhead jobs every day. 


Equally important, simplified design of the ladder 
reduces initial cost as well as installation and 
maintenance expense—to a minimum that fits any 
operating budget. 


Elevation, controlled from ladder base or working 
platform, is actuated by a hydraulic cylinder powered 
by an electric motor-driven pump. Motor is powered by 
the truck battery . . . with no appreciable effect on 
battery life. Manual extension and rotation is fast and 
easy. From horizontal to nearly-vertical elevation, at 
any length and at any point in a 360-degree rotating 
arc, the ladder locks in position to which it is moved. 


Literature containing complete construction and 
operation details on 27’, 31’, 35’ and 40’ Series HLE 


Ladders is yours—with price information—for the asking. 


Another reason why 
UTILITIES EXPECT MORE FROM 


SERIES 5510 


The range and ease of 
operation of this manually- 
operated unit, coupled with 
its safety, durability and 
trouble-free service, has 
made it a favorite with 
utility users everywhere. 


Available in ground-to- 
platform heights of 2334’, 
2614’ and 3014’ for installa- 
tion on a body that fits 
your exact requirements, 


SERIES HL 

Fully-powered elevation, extension and 
rotation puts the Series HL Ladder in a class 
by itself when it comes to saving time on 
overhead jobs. Safe, efficient, durable... 

in heights of 27’, 31’, 35’ and 40’. Can be 
furnished on a body designed to fit your 
specific job needs. 


For descriptive literature and prices write. . . 


Mc CABE-POWERS 
BODY COMPANY 


5900 NO. BROADWAY « ST. LOUIS 15, MO, 
625 Cepar Sr. « Berxerey 10, Cautr. 
1461 E. WasnincTon Bivp. « Los ANGELES 21, CALIF. 
5625 S. E. 28rn Ave. « PoRTLAND 2, Orz. 
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LETTERS 


Systems Map Commended 


To the Editor: 
The map titled “Interconnected Systems of the 


U. S.” which appeared in the Nov. 9, 1959 issue of 
Electrical World shows more clearly than any other 
I have seen the areas and relationships of the various 


interconnected systems and pools. . . . 
Edward Frye 


Assistant to the Secretary 
Department of Interior 
Washington 25, D. C. 


A Student Looks at Prospects 


To the Editor: 

I was very interested in your article “Survey of 
the 60’s,” in the Dec. 28, 1959 issue of Electrical 
World. Being a Senior in Electrical Engineering at 
the University of Kansas and interested in some 
phase of utility work, I would like to comment on 
your editorial on page 57 of that issue. 

You state that it has been difficult to attract 
highly competent young graduates into the electrical 
utilities in competition with the horn-blowing, PR- 
conscious, well-heeled firms in the so-called “glamor” 
fields. Perhaps my experience will give you a few 
hints on meeting the competition. 

First, I am a veteran with a farming background, 
a good scholastic record, and am a member of sev- 
eral engineering honor societies. I have received 
several very good offers with training programs up 
to four years with the companies which supply the 
utilities (so you won't think I’m a misfit). Last 
summer I contacted five utilities and received replies 
from all five. Of the three I was able to interview, 
only one showed a real interest. The other two said 
they didn’t know if they would need anybody until 
Spring and to contact them again in March. One 
company required its engineers to do all the drafting 
work. Another didn’t even offer to show me its 
engineering department or introduce any of its en- 
gineers.... 

Then of course there is the minor problem of pay. 
My offers and expected range of pay from utilities 
have consistently been $100 to $150 per month be- 
low stable industry offers. This does not include 
aircraft companies and the like, but established man- 
ufacturers. Now I don’t intend to take a job just 
because it is the highest pay, but $100 to $150 per 
month is not a minor point. In addition, very few 
utilities have any training program at all, except 
maybe on the drafting board. 

This, in my opinion, is part of the reason why 
utilities cannot attract the better college graduates. 

Robert L. Hays 

Route 1, Box 41 

Lawrence, Kansas 

» We doubt that Reader Hays’ experiences are typi- 

cal of the engineering student seeking a utility posi- 

tion. However, he does have an image of the in- 

dustry which is altogether too widespread, and one 
which must be improved. 
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‘ a one mechanical compression 
tool that splices, taps, dead- 
ends, and terminates the 
complete range of conductors 
from #10 str. to 4/0 ACSR! 


‘eh 


I. 


HOT LINE APPLICATION 


QUICK! One stroke makes one perfect SAFE! Tool and connectors are designed 
compression. with safety in mind. 


LIGHT! Complete tool weighs only six pounds! ECONOMICAL! Priced at a small fraction of 

the cost of hydraulic tools. Rugged con- 
SIMPLE! C-Shaped head with snap-in, color- struction means long service life. Tool ad- 
coded dies is designed to simplify the job. justed with a common wrench. 


The following compression connectors are available for use with the UT5E tool: 


Tension Splicers e Service Splicers e Loop Splicers e Single Sleeve ACSR Splicers 
e Angle Tap Connectors e PALTAP: Connectors e# TWINTAP? Connectors’ e 
Aluminum Terminals e Aluminum Copper-Pin Terminals e Aluminum-Copper Pad Terminals 
e Adjustable Dead Ends 
The UT5E tool is available in the following combinations: 


CATALOG NO. DESCRIPTION 
Patents and Patents Pending Basic tool with metal handles 
on the above items Basic tool with wood handles 
¢Trade Mark Basic tool with 4 ft. hot stick handles 
Basic tool with 6 ft. hot stick handles 


The Thomas & Betts Co., Inc. 14 Butler St. Elizabeth, N. J. All T&B Pareles sold 
PLEASE SEND ME 


(J The New T&B Bulletin D59 for Distribution: Connectors, UTSE Tools, only through authorized T&B Distributors 


and Accessories 


[] T&B Bulletin 70 for Transmission: Connectors, Tools, and Accessories THE TH OMAS & 48k ‘aon | 


(1 Information for converting UTS Tools to UTSE tools. 
INCORPORATED 
Name Ms 


Title E ELIZABETH, N.J. 
epeny Thomas & Betts Ltd., Montreal, P.Q., Canada 


a COMPRESSION CONNECTOR MANUFACTURERS SINCE 1940 
ity 
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You can save money on delivery time... 
with Graybar as your auxiliary warehouse 


Multiple orders require separate handling, shipping and 
billing. Plus follow-up, individually and often. There’s a 
good chance you can save a great deal of time just by 
ordering from your nearby Graybar warehouse. It’s 
that simple. 

Moreover, you avoid uncertainty. For delivery to your 

central warehouse or sub-store is by truck, directly 
under your control or ours. 
Start with a local call... Phone in your bill of materials. 
We'll have it assembled for loading by the time your 
pickup arrives. Or a Graybar truck will highball it out 
to vou, 


Employee-owned Graybar, a part of your local com- 
munity, has served utilities continuously since the first 
lines went up. Whether you require 3 items or 3,000 
you'll find Graybar your nearest source for most of what 
vou need. 


Start things rolling. Call your Graybar man. 


You save on storeroom costs 
Reduce inventory investment 
Insure prompt delivery 

Step up man-hour efficiency 
a bookkeeping 


When Graybar 
is your auxiliary 
warehouse — 


GraybaR 


ELECTRIC COMPANY, INC. 
420 Lexington Avenue, New York 17, N.Y. 


IN OVER 130 
PRINCIPAL CITIES 


LOCAL SERVICE TO UTILITIES THROUGH COAST-TO-COAST WAREHOUSING 
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COMPRESSORS - GAS & DIESEL ENGINES - PUMPS 


8 


The problem of the 
diminishing ratio 


Twenty years ago, when 60 mw was a big 
generator, there was plenty of room in the 
foundation for the surface condenser. Even 
with round shell or heart-shaped units that 
didn’t take full advantage of the rectangular 
opening, space was no problem. 

But as generator capacity increased, so did 
the efficiency of the turbines. Energy output 
multiplied faster than physical size. Hence the 
ratio of available condenser space to generator 
capacity got smaller—and smaller—and smaller. 

With the advent of the rectangular surface 
condenser, pioneered by Ingersoll-Rand, space 
problems were considerably eased. But the 
“squeeze play” is still going on—more and more 


Ing 


4-994 


AIR & ELECTRIC TOOLS - 


condenser capacity per cubic foot. Possible 
solutions to the problem include long, narrow 
designs installed crossways under a cross- 
compound unit, twin-shell arrangements, and 
side- or axial-exhaust units. Equally important, 
however, are the related factors of lowest pos- 
sible back pressure at the turbine exhaust, 
lowest oxygen content and lowest condensate 
depression. 

Whatever your condenser problem, it can 
benefit from Ingersoll-Rand’s experience and 
imagination in design—aided by the most mod- 
ern condenser design and research facilities in 
the world. Ask your Ingersoll-Rand engineer 
for complete information. 


ersoll-Rand 


11 Broadway, New York 4, N. Y. 


CONDENSERS + VACUUM EQUIPMENT - 
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ROCK DRILLS 
ELECTRICAL WORLD 


low cost DEADEND for ACSR and Aluminum 


The high strength aluminum alloy CLIPIT deadend offers low 
cost, easy installation, wide range and versatility 
For reliable field performance, the CLIPIT, toes UW-R, has these 


engineered features: 
Wide cable range: 2 sizes cover #6 thru 2/0 aluminum or 1/0 
ACSR. 
High holding strength—CLIPITS exceed rated breaking 
strength of ACSR on most sizes. 
All parts of the CLIPIT are mutually self aligning. 


Captured, high strength, galvanized steel U-bolt permits high 
tightening torque. 


Wide belled cable entrances of CLIPIT reduce stress points and 
minimize cold flow. Ears of caps confine cables, prevent splaying. 


C Li r iT-— another engineered solution to your connector problems by 


BURNDY 


BURNDY, Norwalk, Connect., or Toronto, Canada...in Europe: Antwerp, Belgium 
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Why let a maze of wires detract from the attractive 
exterior of the modern industrial plant or commercial 
structure? Why not specify Cope Wireway and elimi- 
nate utility poles and cables as project engineers were 
able to do above. Cope Wireway is strong, function- 
ally attractive, completely weatherproof—ideal for 


outdoor as well as indoor installations. 


And most important, it saves you money! A single 
24” wide section of Cope Wireway supports as many 
cables as sixteen lengths of 4” conduit—thus reduc- 


ing material and installation costs. 


Cope’s complete line of elbows, tees and other fittings 
provides necessary system flexibility even in cramped 
quarters .. . allows for changes in direction or elevation. 


In Cope Wireway, cable is always accessible . . . for 


routine maintenance checks or later re-routing or 


additions to your present electrical distribution system. 


Learn why there is a difference with Cope Cable 
Supports . . . available in aluminum or galvanized 
steel. Talk to your authorized Cope Electrical Whole- 


saler or write us direct and ask for proof! 


ior 


Originators of the first integrated line of Cable Supporting Systems 
e WIREWAY e CHANNEL « LADDER « CONTROLWAY 


division of ROME CABLE CORPORATION 


COLLEGEVILLE, PENNSYLVANIA 
Sold only through authorized electrical wholesalers 
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“Inside Story” on 
TODAY'S BEST BUY 


ANOTHER WAY 
RCA SERVES 
BUSINESS 
THROUGH 
ELECTRONICS 


it's what's inside RCA's Transistorized “LD” Radio 
that makes it your greatest value! 


Take a look inside the new RCA 2-Way Radio and 
you'll see anarray of advanced improvementsthat give 
you new economy, dependability and performance. 


Sensibly designed with you in mind, the ‘‘LD’’* em- 
ploys standard transistors only in circuits where long 
experience proves their reliability ... where they can 
do the best job of cutting down on costly battery 
drain. You get maximum profit-earning ‘‘on air” 
time, too, because circuits are ““Road Map” coded for 
fast, sure servicing guidance. 


You'll like the extra measure of dependability you get 


with Security Sealed Circuits assuring top perform- 
ance under the most rugged operating conditions. 
And you'll cheer the “LD’s’” booming voice— 
thanks to a powerful five watts of audio. 


Priced considerably lower than other transistorized 
2-way radio equipment—comparable in cost to 
conventional tube-type radios—the “LD” is your 
greatest value. 

So if it’s economy, dependability and performance 
you want in 2-way radio—if you are looking for a 
way to improve the efficiency of your operation— 
get the whole RCA story, right away. 


Your RCA Representative will be glad to explain further why RCA “‘LD” 
*(Low Drain) equipment is today’s best buy in 2-Way Radio. Or for complete 
descriptive literature — write RCA, Dept. CE-45, Bldg. 15-1, Camden, N.J. 


RADIO CORPORATION of AMERICA 


Taig © COMMUNICATIONS DIVISION « CAMDEN, N. J. 
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How The RILEY 
TURBO FURNACE 


@ Permits the use at any time of the most 
economical fuel available — a wide range 
of coals, lignite, fluid coke, natural gas, blast 
furnace gas, oil. 


® Complete burn out of all combustible ma- 
terial virtually eliminates combustible loss. 


@ Nearly equal furnace performance with oil, 
gas or coal firing simplifies steam tempera- 
ture control. 


Texas Public Utility — 1,200,000 Ibs/hr 
1005/1005F; 2125 psig — Gas or Oil Fired 


A FEW TURBO FURNACE CENTRAL STATION BOILERS INSTALLED 
AND UNDER CONSTRUCTION 


*Delaware City Power Station “North Lake Steam Electric Station 
Delaware Power & Light Company Dallas Power & Light Company 


Datlas, Texas 
Delaware City, Delaware . 
Units No. 1, 2, 3 Two (2) Boilers 


*Permian Basin Steam Electric Station *Turner Unit No. 4 
Texas Electric Service Company Florida Power Corporation 
Monahans, Texas Enterprise, Florida 


*Sterlington Steam Electric Station *Littie Gypsy Steam Electric Station 
Louisiana Power & Light Company Louisiana Power & Light Company 
Sterlington, Louisiana Little Gypsy, Louisiana 


Florida Public Utility — 600,000 Ibs/hr 
1005/1005F; 1650 psig — Gas and Oil Fired 


Rockwell Station, Unit No. 6 Agua Fria Station, Unit No. 3 
Manila Electric Company Salt River Power District 


Menila, Philippine Islands es See A survey of your plant by a quali- 


ss = = a fied consulting engineer could 


New Orleans Public Service, Inc. show ways of making surpris- 
New Orieans, Louisiana ing savings in your power costs. 
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Helps To Lower The Cost Per KWH 


® Flyash reinjected into furnace bottom elimi- @ Almost entire absence of furnace wall de- 
nates cost of disposal, recovers combustibles. posits eliminates need for wall blowers, 
Quenched granulated slag is saleable. sustains high furnace efficiency, keeps uni- 


a form furnace performance. 
@ Prompt ignition and stable flame, even 


under adverse conditions, assure safe e Opposed firing and uniform firing — 
. the entire furnace width remove the limita- 
operation. ; : : 7 
tions on furnace widths inherent in other 
@ Permissable higher furnace heat release firing methods. 
rates result in smaller structures for given 


@ One level burner operation results in lower 
capacities. 


building costs and ease of operation. 


Yt ‘he 


Af 
Ba A ™ 
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Texas Public Utility — 825,000 ibs/hr 


Lewisiana Public Utility — 1,600,000 ibs/tr 
1005/1005F; 1750 psig — Gas and Oil Fired 


1005/1005F; 2350 psig — Gas Fired 


RILEY STOKER CORPORATION WORCESTER, MASSACHUSETTS 


Sales Offices ; . tm ES 
Charlotte, Chicago, Cincinnati, Cleveland, Detroit, Houston, i...) 
Jacksonville, Kansas City, Los Angeles, New Orleans, New onal > 
York, Philadelphia, Pittsburgh, Portland, Salt Lake City, San 
Francisco, Seattle, St. Louis, St. Paul, Syracuse, Worcester. STEAM GENERATING & FUEL BURNING EQUIPMENT 
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Introducing... 


PENNSYLVANI 


é 
ff : 
Z£ UWI " 


Convenient surface unit for modern, 
underground distribution systems 


Compact, view-enhancing—easy to camouflage 


with shrubbery, small trees 


Easily uprated—each compartment accommodates 


three different kva ratings 


Trouble-free and safe for any location— 
completely enclosed, with no sharp projections 


Pennsylvania’s Lawn-master Pole Star 
is a transformer designed for “better 
living” in the fullest possible sense. Spe- 
cifically intended for use with under- 
ground distribution systems, the Lawn- 
master Pole Star is compact and unob- 
trusive. Thus, it does not detract from 


the open vistas created by the elimina- 
tion of poles and overhead wires. 

The Lawn-master Pole Star will pro- 
vide the continuity of service that home- 
owners and other power users can 
expect as a result of underground dis- 
tribution. All live parts are completely 


contained in the grounded, weather- 
proof compartment, thus making the 
Lawn-master perfectly safe in any loca- 
tion, from parking lots to playgrounds. 
Internally, the Lawn-master features 
the time-tested Pole Star assembly— 
with the recently improved “echelon 
lap” core, which attains new highs in 
electrical efficiency. 

Compartmented design simplifies the 
handling and installation of Lawn- 
master Pole Stars. If desired, the cable 
compartment alone can be installed and 
then the transformer can be added when 
service is required. Each compartment 
accommodates three different kva rat- 
ings, so that future expansion is easily 
accomplished. 

Available ratings include all stand- 
ard sizes from 25 through 167 kva, 
single phase, and 75 through 500 kva, 
three phase—15 kv and below. Option- 
al equipment includes transfer switches, 
standoff insulators and lightning ar- 
réster mounting brackets. 

For additional information on the 
Lawn-master Pole Star — the trans- 
former designed with your customers 
in mind—contact Pennsylvania Trans- 
former Division, Mc- 
Graw-Edison Company, 
Canonsburg, Pa. 


PENNSYLVANIA DISTRIBUTION TRANSFORMERS 


14 
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Even the 167-kva Lawn-master is easily hidden by shrubbery 
or small trees. The tank “corrugations” that serve as cooling 


chambers are less likely to appeal to rope-wielding young 
cowboys than are conventional radiators. In the larger photo- 


graph, compartment doors are open. 





MONOTUBE POLES 
FOR AIR FORCE ACADEMY 


Installations 
throughout the country 
prove Monotubes offer 
the utmost in styling, 
strength and service. 


UNION METAL 


The Union Metal Manufacturing Co. 
Canton 5, Ohio + Brampton, Ontario 


Monotube Engineered Lighting Poles 
ATHLETIC FIELDS use G60’ and 100’ steel poles. 
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Cables manufactured by Reynolds 
Metals Company, Richmond, 
Virginia. Covering extruded of 
Tenite Polyethylene. 


ca se 
Why Reynolds covers these aluminum 


conductors with TENITE POLYETHYLENE 


To obtain the highest possible performance from 
their secondary distribution and service line 
cables, Reynolds Metals Company chooses 
Tenite Polyethylene as a covering material. 
Tenite Polyethylene is manufactured under as 
rigid a system of quality control as Reynolds’ 
own aluminum conductors, and makes a tough, 
weatherproof, fast-stripping covering material 
which offers high dielectric strength and resist- 
ance to abrasion, heat, moisture, chemical attack 
and stress cracking. It remains flexible even at 
sub-zero temperatures and its light weight per- 


Both natural and black electrical grade Tenite Poly- 
ethylene are available to cable manufacturers in a 
unique spherical pellet form which flows freely in the 
extrusion process and in “air-veying’’ of bulk ship- 
ments from truck to bin. 


ret] 
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mits easy handling and wide spans. Users report 
that it gives long service life without festooning 
or splitting. 

Tenite Polyethylene is easily extruded as 
jacketing or insulation for many diverse appli- 
cations, from coaxials to control cables, from 
TV lead-ins to telephone wires. For a material 
with outstanding electrical, physical and chem- 
ical properties, specify Tenite Polyethylene. For 
further information, write EASTMAN CHEMICAL 
Propucts, Inc., subsidiary of Eastman Kodak 
Company, Kincsport, TENNESSEE. 


TENITE 


POLYETHYLENE 


an Eastman plastic 





A length of stainless steel piping is bent to close tolerances at Kellogg’s Jersey 
City shops. Dam in pipe end retains inert gas introduced to prevent oxidation. 


Bending stainless, chrome-moly, and 
carbon steel power piping to meet 
exacting specifications of length and 
wall thickness, as well as contour, is a 
Kellogg skill reflected in a higher 
quality and lower cost product. 

Among the advanced fabricating 
techniques pioneered by Kellogg at 
its Jersey City shops is the use of inert 
gas to purge pipe interiors of oxygen 
during the heating and bending cycle. 
This technique assures freedom from 
internal sealing and provides a clean 
interior surface. 


By its ability to predetermine bend- 
ing effects such as pipe wall thinning, 
cross section variations and pipe 
stretch, Kellogg maintains specifica- 
tion requirements and top quality 
while minimizing bending costs. 

Kellogg welcomes inquiries on its 
complete design, fabrication, and erec- 
tion service to the power piping in- 
dustry from consulting engineers, en- 
gineersof power generating companies, 
and manufacturers of boilers, tur- 
bines, and allied equipment. 


THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17, N. Y. 


A SUBSIDIARY OF PULLMAN INCORPORATED 


Canadian Kellogg 7 


e Soctete Kellogg, P: 


vronto e Kellogg International Corp 
mpanhia Kellogg Brasileira, Rio de Janeiro e Compania Kellogg de Venezuela, Caracas 


London e Kellogg Pan American Corp., Buenos 
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KELLOGG’S 


PIPE BENDING 


TECHNIQUES 


KEEP PACE 


Operator checks pressure of inert gas being 
forced through piping during heating to pre- 
vent internal scaling. Gas is also retained in 
the piping during bending. 
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POWER PIPING-THE VITAL LIN K 
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e’re building for tomorfow too... 


PORCELAIN INSULATORS - LINE HARDWARE - CAPACITORS - LIGHTNING ARRESTERS 
BUSHINGS - HOLAN TRUCK-MOUNTED POWER DEVICES AND BODIES - BRONZE VALVES 





There has never been another insulator like this one! There 
will be others similar to it in the future, no doubt, since O-B 
design improvements have a habit of setting industry trends 
(beginning with our introduction of the first modern cap- 
and-pin suspension insulator in 1909). Behind this insulator, 
however, are 30 years of specifically oriented research and 
15 years of field service experience. Built into it is more 
strength per pound --mechanical and electrical - - than 
any insulator we’ve ever made, and a type of corrosion 
protection that assures the enduring permanence of this 
greater strength. 


To achieve the quality control, the product uniformity 
demanded by the Futura design - - to build this extra value 
into a competitive price -- we built the industry’s most 
modern, most efficient mechanized production line. 


... building the most advanced insulator design 


OHIO BRASS 


KFUTURA 


Suspension 
insulators with CIS 


Available with M & E strength ratings * Corrosion 
of 18,000, 25,000 and 36,000 pounds. ' intercepting 
Sleeve 





Mechanized con- 

veyor, part of a mile- 

and - a - quarter - long 
synchronized conveyor sys- 
tem, lifts newly formed insu- 
lator shapes to a mold release 
dryer. Very high product uni- 
formity results from a degree 
of quality control never 
achieved before. 


..on the industry’s most 


Multiple operations 

performed by this 

giant wheel prepare 
insulator bodies for kiln fir- 
ing. While electronic eyes and 
vacuum lift “hands” control 
product movements far more 
precisely and delicately than 
any human eyes or hands, all 
stages of manufacturing and 
testing are observed by a 
trained staff of experienced 
inspectors. 
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PORCELAIN INSULATORS - LINE HARDWARE - CAPACITORS - LIGHTNING ARRESTERS 
BUSHINGS - HOLAN TRUCK-MOUNTED POWER DEVICES AND BODIES - BRONZE VALVES 











In the course of 50 years’ experience 
with more than 50,000,000 suspen- 


1 1 
ee TH / / I 4 1 HL 
sion insulators, Ohio Brass has devel- 
oped research and test facilities unequalled 
by any other manufacturer. 


The contributions of the O-B High Voltage 

Laboratory and the O-B Ceramic Research 

oa ve Laboratory, for example, have profoundly 

ed erience vi influenced the development of better insula- 
tors and insulator hardware throughout the 

industry. They have also helped to solve many 

other problems related to the development of 


more efficient power transmission and distri- 
bution systems. 


These facilities, this vast fund of scientific 





knowledge and hard-won experience, have 
given Ohio Brass a head start on the prob- 


bal f 
lems of tomorrow. | 

| 

OHIO BRASS COMPANY, MANSFIELD, OHIO 


Canadian Ohio Brass Co., Ltd., Niagara Falls, Ont. 


insulators! RAZZ) 


HOLAN 


PORCELAIN INSULATORS - LINE HARDWARE - CAPACITO HTNING ARRESTERS 


BUSHINGS - HOLAN TRUCK-MOUNTED POWER DEVICES AND BODIES - BRONZE VALVES 
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FUTURE NEWS > 


LATE NEWS > 


The Electrical Week 


Two big A-plants—in the 200-Mw range—may be in the offing. The 
plants are being considered individually by two well known utilities. 


Washington Wire . . . Senate Interior Committee will hold hearings 
on Sen Murray's bill (S-2549) to create an executive council on 
resources and conservation, and a Joint Congressional Committee 
on Resource Development . . . FPC orders two power companies— 
South Carolina ExG and Portland General Electric—to show cause 
why they shouldn’t be found in violation of income tax deferral 
rules . . . Sen Clair Engle introduces bill to build Stanilaus River 
Development as part of Central Valley Project . . . FPC okays Cali- 
fornia Oregon Power request to include four hydro plants in single 
50-year license for Big Bend Development. 


EEI to exhibit at 1964 World’s Fair in N. Y. Details at later date. 


Memphis LG&W must keep rate increase funds in separate account, 
Chancellor Robert Hoffman ruled recently. Action clears the way 
for court to decide whether 18.5% hike will be allowed to stand. 


Another public-vs-private power fight shapes up in Kentucky legis- 
lature as bill is introduced to repeal Everett Act, prohibiting munici- 
palities from going into competition with private utilities. Consensus 
is that fate of the repealer depends on position taken by Gov Combs. 


The 22-story Merchandise Mart in Atlanta will be all-electric. The 
mammoth building, to be served by about 400 heat pumps, will 
contain high intensity lighting in all display areas. 


Management changes . . . GE names F. K. McCune vp-engineering 
services . . . Sylvania appoints A C Viebranz vp-marketing . . . 
Wagner shifts H. N. Felton from vp-sales to vp-marketing and makes 
R W. Boeringer, vp-industrial relations. 


WEEKLY POWER OUTPUT—Up 6.8% (Week ending Jan. 16), Kwhr 14,236,000,000 
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Seasonally ine Index 260.9 
Week Ago 261.7 Year Ago 244.2 


Source: Edison Electric Institute 
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Preview of This issue 


EVENTS > Federal spending is headed upwards on projects linked with power. 
President wants money for new starts on Yellowtail, Blue Mesa, 
Green Peter dams. A $20-miilion deficiency in REA’s request is 
expected to raise some eyebrows (p 62) . . . Puerto Rican agency gets 
go-ahead on 16.3-Mw superheat reactor (p 64) . . . Public power’s 
goals defined in Washington meeting (p 65) . . . Con Ed gets $14- 
million rate increase (p 124). 


SPECIAL REPORT > Highlights of Part I of EW’s 56th Annual Statistical Report (p 69): 
S6TH ANNUAL The nation’s electric utilities expect to spend $4.9 billion for new 
STATISTICAL REPORT construction in 1960, 4.9% or $231 million more than in ’59. Major 
PART | rae ; 
expenditures are slated to change as follows: 

@ Generation, still the largest item in the building budget, will 
drop 3.9% to $2.28 billion. This results from a 7% drop in steam 
plant spending while hydro climbs 4.5% to $726 million. 

e Transmission—up $105 million, or 14.8% to $813 million. 

@ Distribution—up $182 million, or 12.9% to $1.6 billion. 


ENGINEERING > Research must develop better dielectrics to extend the capabilities 
of 345 and 500-kv cables beyond thermal limits imposed by losses 
in oil-paper insulation. Plastics, synthetics are being studied (p 66). 


Politics and Public Power 


TWO DEVELOPMENTS AFFECTING CO-OPS earnings. The proposed change in the Demo- 
cratic plan would be to consider them as cash. 
The members would then have to pay federal 


income taxes on them, even if they never 


Two recent developments—one in Wash- 
ington, the other in Denver—have implica- 


tions for the future of rural electric coopera- 
tives which all persons and parties interested 
in them would do well to watch. 


The first of these is a plan by key Demo- 
crats on the House Ways and Means Com- 
mittee to push legislation that would increase 
federal taxes on incomes of all co-ops, not 
only the rural electrics. 

The plan is said to have the approval of 
Ways and Means Chairman Wilbur Mills 
(D-Ark.). Hearings will begin on it on Feb. 
| for one week. Basically, it envisages a 
change in the status of the certificates of 
worth which many co-ops issue their mem- 
bers in lieu of cash earnings. These certifi- 
cates state each member’s share of the co-ops 
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receive any money in lieu of the certificates. 

At present, there is mixed feeling among 
committee members about how the co-ops 
would receive the plan. 

The Treasury, meanwhile, has proposed 
another plan that would increase co-op taxa- 
tion. Under it, taxes would be waived on all 
certificates which are redeemable within 
three years. The co-op member would then 
pay taxes on the dividends when they are 
actually received. Democrats on the com- 
mittee, however, oppose Treasury's plan on 
the grounds that it might prove a hardship on 
some co-ops if they are required to pay off 
their certificates within three years. 


The second of these recent developments 
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PROCUREMENT & > Public utility buyer groups to meet next week in Atlanta to 
PRODUCTS discuss pricing, steel and substitute materials, etc . . . Grand Jury 
probing pricing policies expected to wind up its work in late 
February (p 92) . . . Federal court dismisses patent suit of Preformed 
Line Products against Fanner Mfg . . . Daystrom computer equip- 
ment at Louisiana P&L Sterlington Station achieved 99.75% re- 
liability (p 94) . . . Regulators feature lighter weight and reduced 
size . . . Interruptor switch features springloaded, heavy duty, 
self-aligning contact fingers (p 105). 


MANAGEMENT > Looking for ways to revamp your management structure? Check 
into this week’s Management Newsletter (p 127), which details the 
plans and some of the results of a revision at Arizona Public Service 
which eliminated the company’s conventional line-and-staff set-up. 


SELLING }» Medallion Homes are put up right on display floor of Home Show 
in Miami. Result: More business for appliance dealers, electrical 
contractors and builders (p 121). 


NEXT WEEK > The world’s largest gas turbine generating plant, on the British 
Columbia Electric Co system, will be the subject of a 4-page article. 


has been the increasing amount of ill will be- 
tween rural electric co-ops and municipally 
owned electric systems, engendered princi- 
pally by the question of who shall serve those 
rapidly developing fringe urban areas that 
were, until a few years ago rural. 

In an effort to head off the controversy 
before it becomes nation-wide, the American 
Municipal Assn has proposed the formation 
of a joint committee with the National Rural 
Electric Cooperative Assn to consider it. 

The AMA, at its 36th annual congress in 
Denver last month, passed a resolution recom- 
mending the formation of such a joint com- 
mittee, and “that said committee meet at the 
first opportunity for the purpose of adopting 
and recommending to the two organizations 
a set of principles designed to help resolve 
the present controversies between rural elec- 
tric systems and municipal corporations in 
certain states.” 
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Texas and Georgia are two states which 
have been making the biggest headlines in 
this regard. NRECA’s Minuteman Newslet- 
ter, however, refers to them as “guinea pig” 
states in a nation-wide conspiracy (presuma- 
bly by city-owned systems and private com- 
panies franchised in the cities) to do away 
with other power suppliers. 

NRECA claims the co-ops are only trying 
to find some way to protect the territory they 
already serve. If they are kicked out by a city 
expanding its limits, “this jeopardizes the 
rate structures, the engineering plan or even 
the feasibility of what's left of the co-op.” 


‘The Minuteman Newsletter claims the real 
trouble is the 1,500-population limit in the 
REA Act. Perhaps this is the first step in a 
co-op attempt to get this portion of the Act 
repealed. In any case, the whole matter de- 
serves more attention than it is now getting. 
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Executive Reader 


Setting a value on executive performance using a planned performance 
approach offers these advantages over earlier attempts at executive 
appraisal: Long and short-term company objectives are a part of the 
process; job responsibilities are the basis for setting individual 
targets; outstanding and poor performers receive primary attention; 
personality plays a less important part in final evaluation; and 
mathematical bases provide guidance rather than final decisions. 

How to Appraise Executive Performance, Arch Patton, Harvard Business 
Review, January-February 1960. 


A gas air conditioner in three to six-ton sizes for the home may reach the 
market in 1961, reports Robertshaw-Fulton Controls Co. This unit will 
use a free-piston compressor that will burn natural or bottled 
gas. Simplicity of the free-piston compressor is expected to permit 
manufacture of an air conditioner competitive with other types, including 
electric-driven, as to first cost, dependability and quietness of 
operation. Gas Age, January 7, 1960. 


Mathematical concepts of controlling power generation and power flow 
with high-speed digital computers so that power is produced at minimum 
fuel and labor cost are developed in a new book on interconnected 
system control. The book describes the application of mathematical 
theory and associated engineering to several recent installations of 
power-control computers and computer-control equipment. Economic Con- 
trol of Interconnected Systems, Dr. L. K. Kirchmayer, John Wiley & Sons, 
Inc, New York City, and Chapman & Hall, Ltd, London. 


Upwards of 200 American engineering and science students are expected 
to apply for foreign training positions for the 1960 program of the 
International Assn for the Exchange of Students for Technical Experience 
(IAESTE). To place these students abroad, the U. S. IAESTE Committee 
must have an equivalent number of training opportunities for students 
from foreign countries under this reciprocal program. U. S. IAESTE 
Committee, Engineers Joint Council, 29 W. 39th St, New York 18, N. Y. 


A monograph on electricity’s ten founders has been reprinted and is again 
being offered. The illustrated work, “Ten Founding Fathers of the 
Electrical Science,” was prepared by Dr. Bern Dibner, fellow of 
AIEE and director of the Burndy Library. Biographically sketched in 
the monograph are Gilbert, von Guericke, Franklin, Volta, Ampere, 
Ohm, Gauss, Faraday, Henry, and Maxwell. The 48-page publication is 
available for $1.00. Burndy Library, Norwalk, Conn. 


Ten 500-Mw turbines will comprise a power station being built by the 
Russians near Krasnojarsk on the Jenissei River. Cost of power from 
the 5-million kw station is expected to be 0.5 kopek per kw (about 
1.25 mills). Preliminary operations for the layout of the gigantic 
basin already have been concluded. McGraw-Hill World News, Zurich. 
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APPEARANCE is one important reason for going from over- 
head to underground construction. Today, the utilities working 
with Line Material have equipment available such as this 
L-M 12 kv, 300 kva, three-phase Pad-Mount transformer to 
replace the older-style pole-mounted bank. 


from THIS......to THIS.........or THIS 


Ri Ri 


ANOTHER SOLUTION to unsightly overhead banking is the 
Line Material Transclosure. Originally designed for either 
standard single or three-phase, pole-type distribution trans- 
formers, it can also be used singly or ganged to provide as 
much space as is needed for switching and protective devices. 


New Developments Continue L-M Leadership 
in Underground Distribution Equipment 


L-M Engineers continue development of new products to help utilities 
find the most practical, economical solutions to the growing pressures 
for underground distribution. 


By R. C. KIRK, Vice President 
Research and Engineering, Line Material Industries 


a 


As utility men know, there are growing pressures in many 
areas, to install distribution lines underground. These pressures 
come from the public, from subdividers and builders, and from 
communities. 


New L-M Developments Help Cut Cost 

Recognizing that these pressures are continually increasing, 
Line Material over three years ago, began working with utilities 
to produce equipment that would economically and practically 
solve this problem. The result is additional equipment from 
L-M which offers substantial reductions in underground dis- 
tribution system costs, namely: 


1 The Pad-Mount Transformer—a distribution transformer 


with a self-contained enclosure for terminals, switching and 
protective equipment that can be mounted on a ground-level 
pad or on a rooftop. 


2 The Transclosure —a ventilated steel enclosure, also 
mounted on a ground-level pad, for pole-type distribution 
transformers, protective and switching equipment, load trans- 
fer equipment; can also accommodate service meters and 
telephone equipment. 


3 The Power Pedestal—a stake-mounted pedestal for above- 
ground connection and termination of underground secondary 
services and secondary mains. 


Underground Distribution Headquarters 

Because of our extensive work in this field we logically con- 
sider Line Material as ‘Underground Distribution Head- 
quarters.’ We would be happy to share our knowledge with 
you and would appreciate the opportunity of showing how 
our products can provide a practical and economical solution 
to your underground problems. Contact your L-M Field Engi- 
neer, Or write me direct at Line Material Industries, Milwau- 
kee 1, Wisconsin. 


ey LINE MATERIAL Industries 


McGRAW-EDISON COMPANY 


Underground Distribution Headquahtens 
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THE L-M TRANSCLOSURE is a convenient, economical bridge between 
overhead and costly conventional underground. The steel enclosure 
houses L-M distribution transformers and protective equipment; may 
be ganged if desired. It is well ventilated and safe from intrusion. The 
unit is compact and inconspicuous, and in neighborhood service, 


THE TRANSCLOSURE, assembled at the job site, being mounted on 
concrete pad. Conduit and cable have already been installed. Enclosure 
is completely tamperproof. It is fastened to the anchor bolts on the 
inside. Removable front and back panels have provisions for pad- 
locking. There is ample room for a standard pole-type transformer, 


planting conceals it completely. 


cutouts, lightning arrester, pothead and other equipment. 


L-M “Transclosure” Puts Transformers 
Above Ground for Underground Systems 


New L-M designed enclosure provides safe, convenient installation of pole-type 
distribution transformers, reclosers and other protective equipment. Also con- 
venient for load transfer control systems, and other equipment, for new subdi- 
visions, shopping centers, industrial plants, and highway lighting. 


By C. W. PETERSEN, 
Product Manager, 

Line Construction Materials 
Line Material Industries 


Today every utility is faced with the 
problem of providing underground 
service safely, conveniently, and at rea- 
sonable cost. Line Material engineers 
have for years been familiar with the 
many problems of vault construction, 
and the type of equipment needed for 
conventional underground construction. 


Extremely Flexible Design 

One low-cost answer to the problem 
is the new L-M Transclosure. The Trans- 
closure is a heavy gauge steel cabinet, 
specially designed to house L-M Round- 
Wound pole-type distribution trans- 
formers and associated equipment. It 
is shipped, and stocked disassembled ; 
assembled on the job site. Modular con- 
struction permits expanding units to pro- 
vide for any desired space. The cost of 
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McGRAW-EDISON 


Underground Distribution Equipment 


intermediate side panels can be elimi- 
nated. When load growth necessitates 
larger transformers, units may also be 
expanded vertically, by installing larger 
side panels and bottom vents. 


Safe, Well Ventilated; Rainproof 
Vents provide ample ventilation, with 
baffles to prevent penetration by any 
object. Sloped roof sheds rain. The unit 
is completely safe. Removable front and 
back doors with provisions for padlock- 
ing, provide complete and easy access- 
ibility to equipment. With special mod- 
ification meters may also be internally 
mounted, with glass windows in the door, 
for meter reading without opening the 
cabinet or entering the customer’s prem- 
ises. Telephone equipment may also be 
installed in the Transclosure in a separate 
compartment with separate access door. 


Three Sizes Available 
The Transclosure is available in three 
basic sizes to accommodate a range of 


COMPANY 


standard transformers. Roof, base, and 
door sections are identical for all three 
sizes and are interchangeable. With 
packaged ‘‘conversion’’ units of side 
panels and lower vents, a smaller unit 
can be changed to a larger unit. 

The cost of the Transclosure is mod- 
erate—far less than conventional vault 
construction, and less than most of the 
makeshift compromises that have been 
tried. De-rating of L-M Transformers is 
not required under all except most severe 
overload conditions. 


Will It Meet Your Problem? 


The L-M Transclosure has solved a 
number of different problems; there are 
probably many applications not yet con- 
ceived. Let us submit detailed data. Ask 
the L-M Field Engineer for suggestions ; 
or write me for bulletins at Line Material 
Industries, Milwaukee 1, Wisconsin. In 
Canada: Canadian Line Materials, Ltd., 
Toronto 13, Ontario. 
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For economical underground distribution 


TWO TRANSCLOSURES have been “ganged” to 
accommodate L-M automatic load transfer equip- 
ment, which includes Kyle Type S control and 
two 400 ampere VR switches. Equipment like 
this is often used in radio stations, at hospitals 
and industrial plants and similar locations where 
assurance of service continuity is vital. 


L-M POWER PEDESTAL, for use with Trans- 
closure or Pad-Mount transformer. Provides 
above-ground connection for underground sec- 
ondaries. Asimilar type is available for telephone 
service. Rainproof, tamperproof. Several styles 
and sizes. Ask for bulletin. 


AVAILABLE IN THREE SIZES 


Catalog Numbers me 
L-M's NEW 
Overall Dimensions—Inches 42 x 42 x 46 high 42 x 42 x 56 high 42 x 42 x 66 high PAD-MOUNT TRANSFORMER 


Max. Transformer Size 5 KV through 25 KVA } 2 KV through LOOKVA is KV through 100KVA | A specially designed unit with locked 


15 KV through 25KVA primary and secondary compart- 

Packed Ship. Wt. Ea.— 510 pounds 590 pounds 645 pounds ments, available in single- and three- 

Effective Venting Area ‘ phase types, in a variety of sizes. 

(total vent less screen) 125 Sq. in. 250 Sq. in. 250 Sq. in. Provides above-ground service for 
underground distribution. 





ALWAYS 
AN EYE ON 
QUALITY 
AT SOUTHERN ELECTRICAL 


~ At each stage in the production of transmission and dis- 


tribution cables, there are trained, watchful eyes to 
maintain Southern Electrical's quality-control that pro- 
duces superior cable for a growing electrical utility 
industry. 


Combine quality products with an unchallenged repu- 
tation for fast delivery and you have the formula for 
the service that Southern Electrical brings to the elec- 
trical utility industry. Meeting your needs promptly 


A OLIN MATHIESON © METALS DIVISION © CHATTANOOGA, TENNESSEE 
See Edward R, Murrow on "Small World" every Sunday evening, CBS-TV. 


with the best possible product is the goal that produces 
that famous SOUTHERN SERVICE THAT EXCELS THE 
REST . . . SOUTHERN QUALITY MEETING EVERY 
TEST! 


Now Available: "Southern Electrical's Growing Family 
of Compresto Cables," the all-new bro- 
chure that provides the latest data for 
the use of Compresto Cables. 


LIN 


LUMINUM 
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MOLONEY DISTRIBUTION TRANSFORMER COILS 
..» DESIGNED FOR PERFORMANCE 


The coils used in Moloney Distribution Transformers are 
composed of materials especially selected and carefully 
tested for this specific application. These materials, used 
under the supervision of experienced transformer design 
engineers, result in a mechanically-strong, electrically - 
efficient coil. One feature of this coil is the low impedance 
which results in improved voltage regulation and there- 
fore increased revenue and better customer relations. 
Specify the transformers designed for performance .. . 
Specify Moloney Transformers . . . All Along The Line. 


MES9-3 


Turns anchored in place. 


HV winding sectionalized to reduce 
layer stresses. 


Thermo-setting resin-coated paper 
used between layers. 


All leads vinyl covered where they 
are brought through the coil. 


Cooling ducts strategically located. 


LV-HV-LV sequence of coils gives 
optimum clearance from HV 
to ground. 


Extra insulation on coil leads, 
connections and taps. 


MOLONEY ELEcTRiIC COMPANY 


Manufacturers of Transformers for Utilities, 
Industry, and Electronic Applications 
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Installs like cable... protects like conduit! 


Conduit-like protection . . . yet it’s flexible! 

And because it’s flexible, you can install Rome’s inter- 
locked armored cable as easily as most ordinary cables— 
around corners, machinery, other obstructions. You merely 
pull it through in long, unbroken runs on low-cost cable- 
supporting ladders,® or suspend it aerially with cable 
rings. Where you need to splice, a mechanical joint does 
the job in a jiffy. 


Rugged protection And it’s rugged. A metallic armor of 
aluminum alloy, bronze or galvanized steel provides high 
mechanical protection for your electrical system. If you 
need exceptional corrosion resistance, you can get it with 
a thermoplastic (PVC) sheath over the armor. 


Increased ampacity Because it approaches a free-air type 


of installation, Rome’s interlocked armored cable has a 
high current-carrying capacity. Heat is dissipated readily 


—not trapped as it would be in conduit. 


Saves space And you save space—almost one inch less 
space for each 3/C 500 MCM of interlocked cable than 
for conduit-type installation. Just one cable ladder® sup- 
ports a substantial number of interlocked armored cables, 
takes far less space than multiple-conduit runs. 


For heavy-duty service You can use Rome’s interlocked 
armored cable for almost any heavy-duty service applica- 
tion: in power plants, food processing plants, refineries, 
steel mills, pulp and paper mills, chemical plants. It is 
widely used for high-voltage primary feeders from power 
stations to unit substations and for secondary feeders from 
unit substations to load centers. 

Available in three-conductor construction, rated at 600, 
5000 to 15,000 volts. You can get all the details in Bulletin 
RCP 730. Clip and mail the coupon for your copy. 





Easy to service You can make in- 
spections easily—cables are fully 
accessible on open cable-support- 
ing ladders,* or suspended on 
cable rings. In case of accidental 
damage, you merely cut out a 
short section and splice. No need 
to pull out the cable as you do 
with conduit. 


Easy to add new circuits In the 
event of changes in plant layout, 
the simplicity of these systems 


makes it easy to add new circuits 
to existing runs. Systems can also 
be easily and quickly dismantled 


and reinstalled elsewhere—with 
a minimum of scrap. 


®Cable-supporting ladders (either galvanized or aluminum) are manufactured 
by T. J. Cope Division, Rome Cable Corporation, Collegeville, Pennsylvania. 
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Insulation The butyl compound 
insulation (Rozone A) used on 
Rome's interlocked armored cable 
is heat-, moisture- and ozone- 
resistant. Cable can be installed 
out of doors or in other damp 
locations safely. Metallic armor 
provides exceptional mechanical 
protection. 


Department 11, Rome, New York 


Name 
Title 
Company 


Street 
City 
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ROME CABLE 
DIVISION OF ALCOA 


[J Please send me more information on the above. 


rd 


A TIONAL 
CTRICAL 


WEEK 


Ss— 


=— 


FEB. 7-13, 1960 








New RT&E Dual Voltage Switch Provides 


You cannot operate this improved RT&E dual voltage switch incor- 
rectly. It can be moved only with the keyed handle provided, and 
the switch must be correctly positioned before the handle can be 
removed. This successor to the industry’s first externally-operated 
dual voltage switch demonstrates further proof of RT&E’s four 
years of dual voltage experience. Improvements include a new body 
of shatterproof polyester glass, dimensionally, chemically, and ther- 
mally stable, and new spring-loaded contacts that assure constant 
positive contact pressure. In addition, this single switch handles 
both even and odd multiple voltages. Plan to uprate your system 
now, with RT&E dual voltage equipment — transformers with more 
built-in experience. 


+ CONCENTR 
«aver ATe, 
SAFE! Unique keying action between handle and slotted ring around 
* shaft assures positive positioning before handle can be removed 


s 
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WIRE AND CABLE 


OU PONT 


You have asked... 


Q. How are environmental-stress- 
crack ratings of polyethylene deter- 
mined? And is there a standard test? 


A. There is no universally accepted 
test for environmental-stress crack- 
ing (cracking that occurs when PE is 
subjected to mechanical stress in the 
presence of an unfavorable chemical 
environment). However, one test has 
become nearly standard for defining 
this phenomenon. 


In this test, a Y¥e”xY2"x1¥2” sample of 
polyethylene is slit to a depth of 
0.20” with a razor blade. The sample 
is then bent with the slit on the out- 
side, and the piece is inserted into a 
test tube containing a reagent. If the 
grade of PE being tested is suscepti- 
ble to environmental-stress cracking, 
the time required for the cracks to 
appear is noted. Any cracks signify 
failure. Usually, many samples are 
tested at once, and the figures re- 
ported show the results as “F50 
hours” (time to failure of 50% of the 
samples). 


Fortunately for the practical pur- 
poses of the user of wire and cable, 
there is not a confusing myriad of 
reagents which must be catalogued, 
nor a wide range of PE’s. All poly- 
ethylenes are either the high molec- 
ular weight, stress-crack-resistant 
type, or the common insulating type, 
which is far less resistant to environ- 
mental-stress cracking. The former, 
though somewhat more expensive, is 
recommended where there is chance 
of any chemical reagent being pres- 
ent. Thelatter is suggested only when 
first costs are unusually important or 
where the insulation will be pro- 
tected from chemicals. 


POLYCHEMICALS DEPARTMENT 


Better Things for Better Living . . . through Chemistry 


ROUND TABLE 


ee 
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Thousands of feet of pneumatic tubing accurately transfer vital test data 
to one central control room at Air Force research and development center. 


Pneumatic tubing of Du Pont ALATHON 
saves up to 90% of installation costs 


At the USAF’s Arnold Engineering De- 
velopment Center at Tullahoma, Tennes- 
see, pneumatic tubing extruded from 
Du Pont ALATHON 3C polyethylene resin 
is relied upon to carry sensitive test re- 
sults from giant wind tunnels to a central 
control room for recording. This tubing, 
sold by The Imperial Brass Mfg. Co., 
Chicago, under the name Poly-Flo, was 
selected by the Air Force for many rea- 
sons—among them low initial cost and 
low installation cost. 

Pneumatic tubing*of ALATHON ... like 
Imperial’s Poly-Flo...is farless expensive 
than the metal it replaces. However, the 
dramatic savings are in installation. No 
flaring tools, wrenches or special tight- 
eners are required for installation. Only 
a pocketknife is needed to cut the tub- 
ing to the proper length, and finger-tight- 
ening of the Imperial Poly-Flo fittings 
assures a foolproof connection. 


ALATHON’ 


POLYETHYLENE RESINS 
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RULAN* 


FLAME-RETARDANT PLASTICS 


Thus it is possible to save as much as 
90° of installation costs. In one recent 
documented industrial installation, costs 
were reduced from $2.10 per foot for in- 
stalled metal tubing to only 144¢ per 
foot for Imperial Poly-Flo tubing. This 
tubing is impervious to almost all chemi- 
cals and solvents, creating extra savings. 

Another important point with pressure- 
sensing instruments is that tubing made 
from ALATHON does not transmit vibra- 
tion as some metal tubes will. And the 
effective temperature range for the use 
of this pneumatic tubingis -90° to + 175°F. 

Why not find out how pneumatic tub- 
ing made from Du Pont ALATHON poly- 
ethylene resin can save you money in 
your signal and control applications? Con- 
tact The Imperial Brass Mfg. Co., or 
write: E. I. du Pont de Nemours & Co. 
(Inc.), Dept., M-125, Room 2507A Ne- 
mours Bldg., Wilmington 98, Delaware. 


ZYTEL* 


NYLON RESINS 
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TMT GU aS 
COMPRESSION CONNECTORS 


Etiohn Conductivity - 


Blackburn has engineered all compression 
connectors shown to fit your present tooling 
program—and added advantages to meet 


engineers’ and linemen’s requirements. 


Standardization now possible with 
Blackburn “H” frame connectors 

Designed to fit the tools you already have for applying “H" 
frame type connectors. 


Full length tab completely seals out moisture, easiest to bend 
and install! 


Shot blasted to improve conductivity and retard corrosion. 


Prefilled with Blackburn's superior oxide-inhibiting compound, 
Contax, in easy-tear tab vacuum package. 


Color fast, large, easy-to-read lettering. 


Type HT is reversible, both grooves “‘open”’. For large aluminum 


Type SH Prefilled tap to smaller copper main. Also used for dead ending. 


V0 ACSR 
HOLE 


“es 


You get higher conductivity with 
Blackburn service entrance sleeves 


hh 


Blackburn—and Blackburn alone—provides greater contact 
area where needed, to assure greater conductivity. This is 
accomplished by increasing hole depth as the diameter of 
the conductor is increased, thereby providing more contact 
area for the conductors being connected. 


ae 


The Color Coding is printed for quick, positive identification. 


The sleeves’ ends are sealed with Aluminum Sensitized Tape, 
which is easy to puncture... and, if a particle of the seal 
is pushed into the chamber, the particle is conductive. 


tL 


a cg Contax, Blackburn’s superior oxide-inhibiting compound, is 
HOLE already in these sleeves in measured amount. Won’t squirt 
out on glove or in face. And the solid center stop in a 
Blackburn Sleeve assures proper distribution of the inhibitor 

around the conductors. Designed for tooling you have. 


\ 


—— 
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Exclusive drip-guard separator in Blackburn 
6-frame tap connector gives extra protection 
to bi-metallic connections 


E 


Spacer allows SD Connector to be used for bi-metal connections with 
the tools you already have for ‘‘C’’ Frame type connectors. 


An economical substitute for “L” taps, since extended drip guard 
gives extra insurance against corrosion products bridging the bi- 
metallic gap. 

A true two-handed connector, very adaptable for hot line work. 

Shot blasted for highest conductivity and corrosion resistance. 
Prefilled with Blackburn’s Contax and vacuum packed for insurance 
against corrosion. 


Type SF 
Recommended for aluminum to aluminum. 
Spacer gives better protection against strand breakage. 
Can be installed with same tooling used for Type SD. 


Prefilled with Blackburn’s Contax and vacuum packed for insurance 
against corrosion. 


SCI r re are rer erE 


PFA) 


Type SD Prefilled 


Blackburn neutral repair sleeves 
save dollars on triplex services 
Salvage short lengths of pre-assembled service 
drop cable with Blackburn Sleeves. 
Designed for and tested with the tools you 
already have. 
Extra length engineered for neutral pullout values 
in keeping with dead end devices. 


See JB Catalog 
858 for Tooling 


| ASPE R INFORMATION 
ity BLACKBURN 
7 AWE BETIER NS CORPORATION 


% 
feraice™ 
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1525 Woodson Rd., St. Lovis 14, Mo. « WYdown 3-9430 





The Kariba Dam is being built on the Zambesi 


River to provide hydro-electric power for Central the 
Africa. 


Transmission equipment for this project is being 
manufactured by BICC. Altogether orders for this 
company total some ten million dollars and include 
a specially designed 330,000 volt single-conductor VO 
oil-filled cable which will connect the underground sd 
power house to the overhead transmission lines. This 


will be highest voltage cable ever installed in Africa. K ae @. 2 ble 


experience 
keeps in the lead 


D.S.0. FOR ECONOMY How do you learn about electric cables ? 
The Ductless, Shaped-conductor 
Oil-filled cable is BICC’s latest 


development in 33kV transmission. By making them, testing them, installing them, 
Dispensing with fillers and built-in 
ducts, it costs less than a conven- 


studying them in operation, finding new materials 
tional cable of equal duty. udying P > £ 


and better designs, and then starting all over again. 


CABLES FOR THE Years of doing this for every type of electric cable 


ee and accessory — that’s where BICC’s experience 


BICC supplied cables and accessories for 
Calder Hall, England, the first nuclear came from. Here are some of the results. 


power station in commercial operation. The 
cables included specially 
designed types resistant 


to intense radiation and } \ : 
heat, for operating the 
fuel charging and x = FI | 


discharging grabs. 


THE FIRST LP. CABLES 
IN SOUTH AMERICA 


In face of fierce international competition | a rg e st 


BICC 69kV Impregnated Pressure Cables 
were selected for power transmission in and 
around fast-growing Porto Alegre, Brazil. 


BRITISH INSULATED CALLENDER’S CABLES LIMITED 
Technical Representative in U.S.A., Arthur F. Coventry, 11 West 42nd Street, Suite 442, New York 36, N.Y. 
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Half of Ljungstrom rotor is lowered into place at Philadelphia Electric Co.’s new Eddystone Station. When heating element 
baskets are fitted into the rotor chambers, this unit will provide 201,100 sq. feet of heat transfer surface and will weigh about 
535,000 lbs. It will be one of four air preheaters serving a 325,000 KW unit. Two such boiler units are presently being installed. 


SAFEGUARDING EDDYSTONE’S NEW LJUNGSTROMS° 


“LIFETIME AIR PREHEATER 


Dependability is standard equipment 
in Philadelphia Electric Co.’s new 
Ljungstroms. Each unit is protected 
by Lifetime Air Preheater Service. 
That means that throughout the life 
of each unit, Air Preheater engineers 
make regular calls to inspect the 
Ljungstroms and keep them in top 
operating condition. 

Air Preheater also shows lively, 
consistent interest in their factory 
service to customers. For example, 
when a midwest customer recently 
ordered emergency replacement ele- 
ments, Air Preheater’s traffic depart- 


ment investigated the cost, speed and 
control of all commercial shipping 
methods. In the circumstances, reg- 
ular trucking would take too long, 
rail delivery was impractical, other 
methods prohibitively expensive. 

So Air Preheater asked for author- 
ization to ship the replacement ele- 
ments aboard one of their own trucks. 
The result: the elements arrived a 
week in advance of the hoped-for date 
— and, thanks to Air Preheater’s 
efforts, the customer made significant 
savings on transportation costs. 

In addition to regular field service 


SERVICE 


and fast, competent factory service, 
Air Preheater offers you over 35 
years of experience in solving boiler 
and preheater problems. These rea- 
sons help explain why 19 of the 20 
most efficient power stations in the 
U.S. are Ljungstrom-equipped. 


THE AIR PREHEATER 
CORPORATION 


60 East 42nd Street, New York 17,N.Y. 





WAGHER UNIT SUBSTATION TRANSFORMERS 


VENTILATED DRY-TYPE—For indoor installation in 
reasonably dry, dust-free, well ventilated locations. 
Light in weight, ideal for multi-story buildings. No 
fireproof vaults required. Insulated for 80°C tem- 
perature rise. 


OIL-FILLED— Generally installed outdoors. Can be 
used indoors in fireproof vaults. Outdoor trans- 
formers can be connected to indoor switchgear using 
weather-proof bus-duct. 55°C rise, self-cooled or 
forced-air cooled. 


NOFLAMOL—Non-inflammoble > tute filled, For ine 
door or outdoor installation, especially suited for 
chemical plants, refineries and similar locations where 
explosive liquids or gases ore present. The close- 
coupled design fits flush against switchgear en- 
closures to save space. Throat connected designs 
are also available. 55°C rise, self-cooled or forced- 
air cooled, 


112% to 2000 Kva—three phase, 
60 cycles, 15 KV and below 


for your plant's 
electrical system... 


SELECT WAGNER 


There’s a complete line of Wagner Industrial Transformers. 
One or more of them will fit your specific needs whether 
youre planning a new plant distribution system, moderniz- 
ing your present one, or adding to its c ipacity to meet in- 
creasing demands for power. So, select and specify Wagner 
Transformers. They'll give you long, depend: ible service 
because: 

All Wagner Industrial Transformers are liberally de- 
signed, sturdily constructed, thoroughly tested, and able to 
meet the heaviest industrial demands. You get continuous, 
dependable power for years. 

For your main plant substation, Wagner Liquid-Filled 
Industrial Power Transformers are available in standardized 
ratings through 10,000 Kva. 

Load centers? Wagner makes PREDESIGNED Unit Sub- 


SEALED DRY-TYPE—Hermetically sealed in welded steel cases to provide 
positive protection from contamination, fire and explosion hazards. Sealed 
tank is filled with inert nitrogen. Only maintenance needed is periodic 
checking of gas pressure. Can be safely installed in any load center. 
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Oil-filled, for outdoor installations, available through 10,000 Kvay . 
67 KV and below. 


Noflamol, non-inflammable liquid-filled for explosive atmospheres, 
available through 7,500 Kva, 15 KV and below. 


The performance stability of Wagner Industrial Power Transe 
formers is outstanding. Quality is designed and built into these 
transformers by specialists with years of transformer engineering 
and production experience. Highest quality materials... carefully 
controlled production methods...constant inspections and tests 
make sure these transformers give in-service performance thot 
means better service for your system. 


INDUSTRIAL TRANSFORMERS 


station Transformers to meet your particular requirements. t ; al 
Furnished with suitable incoming line sections, these trans- ge economic g 
formers will save you time and job engineering costs. And, 
you can specify the secondary switchgear you prefer. de endable 

Wagner Dry-Type Distribution Transformers are an eco- p J 


nomical choice for plant areas requiring 120/240 volts, 


single-phase or 208Y/120 volts three-phase. k g i 
Over 65 years of constant research and development has power pac a es: 

made Wagner a leader in transformer design... made the 

name Wagner one of the foremost in power pl: inning. For 


expert advice on your present and future plant transformer 
needs, call or write the Wagner branch near you. 


Wadsner Electric Corporation 


6456 PLYMOUTH AVE., ST. LOUIS 33, MO., U.S.A, 


WAGNER DRY-TYPE DISTRIBUTION TRANSFORMERS 


Single-phase 1 to 100 Kva—Three-phase 3 to 300 Kva—600 
volts and below. 


These dry-type distribution transformers have a low sound level, 
are compact and light in weight. They meet all safety require- 
ments for indoor installation. They are economical to maintain... 
have no liquids, valves, gaskets or gauges. 

Type AE, single-phase, 1 through 50 Kva, and Type AP, three- 
phase, 3 through 30 Kva, can be installed indoors or out. Larger 
ratings for indoor installations only. Ratings through 10 Kva single- 
phase are filled with an epoxy compound ...operate quiet as a 
whisper... perfect for areas where noise would be a nuisance. 
They, and three-phase units through 30 Kva are designed for wall 
mounting ... other ratings for floor or platform mountings. 
Available for high voltages of 120 x 240, 240 x 480, 480 and 
600 volts to 120/240 volts single-phase, and 480 and 600 volts 
to 208Y/120 volts three-phase. 


ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES+ AUTOMOTIVE BRAKE SYSTEMS—AIR AND HYDRAULIC 
wToo-3 
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BARTLETT 


se —— 


fe Scientific application through 
research and 
experience 


; 
j 


Sette FM 


ae 


More than 13 years ago Bartlett successfully pioneered the use of the 
helicopter for shade tree spraying—an operation that was to lead the 
way, a few years later, to a new efficient method of control of woody 
plants along utility rights-of-way. 


At first, difficult terrains presented unusual problems but gradually through 
research and experience, new equipment was developed and new 
herbicides and techniques perfected to overcome them. Today, Bartlett 
research in this important field is carried on continuously through college 
fellowships and at the Bartlett Research Laboratories. 


If your right-of-way clearance, line trimming, brush control or tree survey 
requirements present a problem, we invite you to share our years of 
experience. This service is now available from Maine to Florida, 

and west to Illinois and Alabama. 


BARTLETT ree 


Home Office, 2770 Summer Street, Stamford, Conn. 
Research Laboratories and Experimental Grounds, Stamford, Conn. 
Bartless School of Tree Surgery, Stamford, Conn. 
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CRAWFORD STATION COMMONWEALTH EDISON COMPANY 482,500 kw—4 Units 


Power in 
Illinois... 


Chicagoland's Commonwealth Edison Company is one of the 
nation's foremost electric utilities. The company's Crawford Station 
was the largest steam electric plant in existence when it 

was completed in 1928. Its turbine-generators were the largest 
machines manufactured up to that time. 

Now, major design developments will permit doubling the capacity 


; ae = R BROCH - 
of the station within the framework of the existing plant. Sainsnnemaal aaa ieee 


; ; : lb t t. 
The first step in the up-dating has already been taken and the ee a aT 
second step is in process. When this is completed this historic 
plant will again rank among America's major central stations. 


Along with other major installations, Crawford's rebuilding will 


provide the Commonwealth Edison system a total net SARGENT & LUNDY 
capacity of over 5.6 million kw by the end of 1962. ENGINEERS 


140 SOUTH DEARBORN STREET, CHICAGO 3, ILLINOIS 





NONE BETTER ANYWHERE! 


CRESCENT and CRESTOLOY Wrenches are made by 

the originators of the 22%° adjustable wrench. They 

have been widely copied but never equalled for design, ae ee a 
balance, quality and all-around performance. The buyer CRESCENT TOOLS ~—, a 
who wants top value in tools insists on CRESCENT. Give Wiregs to Work a? i“ 
Sold by hardware dealers and industrial a “ 

distributors everywhere. hy @ Sign of the drtisan 


Z Wade A Vase Lolea 


ah 


Crescent is our trade-mark egistered in the United States and abroad, for wrenches and other tools. Sold by leading distributors and retailers everywhere and made only by 


CRESCENT TOOL COMPANY, JAMESTOWN, NEW YOR K 





ELKONITE CONTACTS 
put the “extra” in circuit breaker service 


each application ... hardness, mechanical strength, 


To make sure that breakers in secondary distribution 
transformers will give the thorough dependability 
you expect, it pays to specify Elkonite contacts. 


Elkonite materials are the result of contact tech- 
nology in depth. Through Mallory-pioneered pow- 
der metallurgy techniques, they combine the heat 
resistance of refractory materials with the conduc- 
tivity metals. Our engineers work with apparatus 
designers to select the exact qualities required for 


From generator to user, 


Mallory contacts serve the nation’s utilities . . . 
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arc erosion resistance, and minimum heating. 
Then, in our manufacturing plant, advanced proc- 
essing techniques control all phases of manufac- 
ture to assure adherence to rigid standards. 


That’s why there’s a difference in Elkonite con- 
tacts. And there’s a difference in the service you 
get from equipment that uses them. Don’t settle 
for less. 


Mallory Metallurgical Co., Indianapolis 6, Ind. 


a division of 


Bae eel ee: 
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TODAY’S BEST BUY 


Install Copperweld Type M Guy Strand on your lines. It’s a low-cost, money-saving way 
to rid yourself, once and for all, of the trouble and expense that result when guys weaken 
or fail because they haven’t got what it takes to resist corrosion. 

Copperweld Type M Strand resists corrosion. Each wire is permanently protected agains 
rust by a thick copper sheath that is inseparably molten-welded to a high-strength alloy, 
steel core. And because it’s molten-welded, the copper will not crack, flake or peel fro 
the steel core. 

As a result you pay for only one guy installation. You can put up Type M Guy Strand 
and forget it because its original strength is permanently maintained. In fact, this non- 
rusting guy strand will match the long life of modern poles. 

Moreover, Type M Strand goes up fast because it is easy to handle. It can be readily 
dead-ended by any of the conventional methods. Our Engineering Data Bulletin E.D. 1878 
gives you the complete story. Send for it today. 


PROVED DEPENDABILITY AND LONG LIFE 
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FOR ALL GUYING PURPOSES... 


GUY STRAND 


requires no maintenance... matches pole life 


WHATEVER YOU GUY...GUY WITH COPPERWELD TYPE M STRAND 


Easily installed, Copperweld Type M Strand provides low-cost, safe and permanent guying for overhead lines, towers, 
poles, antennas, stacks, and similar structures. Put this non-rusting strand up and prove it for yourself. 


COPPERWELD STE E L COMPANY Weld area of Copperweld 
WIRE AND CABLE DIVISION Glassport, Pa. __.. pees 
For Export: COPPERWELD STEEL INTERNATIONAL COMPANY, New York 


= assured by Zc. MOLTEN-WELD 
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HOW SOUTHERN STATES BV33-F CUTOUT 
CLEARS RESTRICTED OR HIGH FAULTS 
WITH EQUAL DEPENDABILITY 


The complexities of today’s distribution systems 
present a real challenge to the designers of cut- 
outs. Industry requirements call for interrupting 
capacities up to three times higher than a few 
years ago. And yet the cutout must clear re- 
stricted faults with equal ease and sureness. 

Large bore tubes, vented freely at both ends, 
will clear extremely high faults easily. Small 
bore tubes, vented at one end, will clear low 
faults easily. The big problem is to do both. 

The Southern States BV-33-F Heavy Duty Cut- 
out clears the complete range of fault currents 
with equal dependability—without damage to the 
cutout. 


What About Single-Venting? 


In single vented cutouts, the rocket effect of the 
tube, as gases are ejected, must be considered. 
Some type of shock absorber to cushion the fuse 
holder, as it tends to thrust upward, must be 
provided. But so far no practical recoil mechan- 
ism has been devised that can fully absorb the 
violent recoil action. Thus a substantial amount 
of shock is transmitted to the mounting, insula- 
tor, bracket, and cross arm. 

As interrupting capacities on single-vented cut- 
outs are increased, bore diameters become criti- 
cal. If it is large enough to handle high faults, it 
may provide only borderline protection on re- 
stricted faults. Resorting to some extraneous 
means, such as special types of fuse links, is a 


LOW FAULT CLEARANCE 


is accomplished by single venting. 


Disc remains in place, restricting gas. 


dangerous concession to security—as there is no 
assurance of proper fusing in the field. 


What About Controlled Venting? 


Providing a small vent hole in the top hard- 
ware to permit a limited amount of gas to escape 
is not the solution either. This practice was 
dropped by Southern States long ago, when it 
was found that the- hole became enlarged after 
each operation, endangering proper clearance of 
low faults. 


Here’s the Answer 
The BV-33-F offers all of the advantages and 


none of the disadvantages of single-venting or 
controlled-venting. This is accomplished with an 
economical expendable cap which confines gases 
on restricted faults, but allows them to double 
vent on high faults. Forces inside the tube are 
equal and opposite. Stress on the mounting is 
virtually eliminated. The cutout can operate time 
and time again without loss of efficiency. There 
is no built-in battering ram—no intricate mechan- 
ism, or springs to worry about. And any standard 
EEI-NEMA fuse link will provide positive oper- 
ation every time. 

Utilities throughout the nation are finding the 
BV-33-F a practical, workable solution to cutout 
problems. 


Get complete information from your Southern 
States representative, or write for Bulletin 580C. 


sae 


HIGH FAULT CLEARANCE 


is accomplished by double venting, 
when disc is expelled. 
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THE WORLD IS SICK AND TIRED OF SHODDY MERCHANDISE 


happy, satictied customers 


boost your business more than anything else 


CAVALIER 
ELECTRIC BASEBOARD 


amc SN, Cavalier... 
aes SJ your assurance of 
Highest Quality 


CAVALIER heating equipment has the genuine 
quality that sells, pleases customers and 
eliminates costly service calls. 


CAVALIER has a complete line, and backs its 


cnsaniens postades products with written guarantees. 
CAVALIER 


WALL INSERT 2, 3, 4 KW CAVALIER heating equipment is soundly engi- 
Ite 5 Kw neered, thoroughly tested and built for 
long life. Although repair parts are rarely 
needed, they are promptly available at 
reasonable cost. 


CAVALIER keeps within efficient trade channels, 
and works to assure business-like profits 
for distributor and contractor. 


CAVALIER is nationally advertised and backs 

CAVALIER BATHROOM ° ° . . 
Automatic and its highest quality products with complete 
annette sales and merchandising helps which are 


120 and 240 volt available on request. 


CAVALIER 
CABLE 


is 
Ct 
eth te eae age tee 


eLecTRIC HEATING vivision CAVALIER CORPORATION cuatanooca 2, TENNESSEE 


OVER 90 YEARS in quality construction 
OF QUALITY PRODUCTS p in engineering advances 
in safety 
in sales making features 
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2 Nara 


REVERSIBLE 

The only compression 
connector with built-in 
spacer that makes BOTH 
“step-up’’ and ‘“‘step- 
down” tap connections, 
from copper to ACSR, 
aluminum to ACSR, or 
aluminum to copper. 


for better construction... safer maintenance... specify KEARNEY products 


JAMES R. KEARNEY CORPORATION 


PLANTS AT: ST. 


KEARNEY 
4 & 
ant 


LOUIS 


MASSIVE SPACER 
Separates conductors... 
eliminates strand cutting 

. and aids in the pre- 
vention of galvanic cor- 
rosion between dissimilar 
conductors. 


JAMES R. 


SECONDARY 
DEADENDING 
Faster, easier. No thread- 
ing through . . . form the 
loop, position Squeezon 
and compress! On insu- 
lated wire, strip only 
enough insulation to 
make the connection. 


I 


Box sna t = 
x sn apart alon 
| 4 lee... Ie 


Exclusive Kearney design permits 
either ve to be seed for line or 
tap. Diagram illustrates Double 
Tab Squeezon used to make an 
aluminum “step-up” tap to 
copper line connection. 


NOW! The Easiest Way to Make 
Both “Step-Up” and “Step-Down’’ 
Tap Connections on All Combinations 
of Copper, Aluminum and ACSR 


The newest, most versatile Squeezon 
Compression Connector. Dual, fully open 
groove design, exclusive with Kearney, 
eliminates need to thread tap conductor 
through fitting. Use either groove for line or 
tap .. . make “step-up” or “step-down” tap 
connections quickly and easily. Double Tab 
Squeezons speed up deadending, too. Form 
the loop . . . drop the conductors into the 
open grooves . . . and compress! On insulated 
wire, remove only a ‘‘Squeezon-length” 

of insulation! 


Available in a range of size combinations for 
aluminum, copper or ACSR. (Write for 
Selector Card.) Individually packaged in 
handy ‘‘Snap-Open” boxes; grooves 
factory-filled with Kearnalex inhibitor 

and contact aid. 


“SNAP-OPEN” BOX 
ndividually packa 


NO DISTORTION 

queezon groove jaws 
i completely encircle con- 
rforated line .. . - ductor when compressed 
TANTLY, CLEANLY : . « provide dependable 
- . even with gloves! No long-line, full circumfer- 
tripping, no peeling. ence contact without dis- 
tortion or damage to con- 
ductor. 


4224-42 Clayton Avenue, St. Louis 10, Missouri 


e FAYETTEVILLE, 


ARKANSAS « 


SHENANDOAH & CLARINDA, 


1OWA «© GUELPH, 


- 


ONTARIO, CANADA 





400 VERSATILE 
PAD-MOUNTED 
Standard Trans- 
formers have com- 
pleted two years of 
field service—more 
than any other unit of 
this type. Power and 
distribution units are 
available now. They 
permit all under- 
ground wiring, blend 
into natural surround- 
ings and install in 
minutes! 


SWA DISTRIBUTION transformers slash 
copper losses a dramatic 30%, drop 
impedance to reduce voltage drops and 
handle greater overloads without 
excessive heating. New efficiency is 
sufficient to pay for cost of the trans- 
former! A Standard first. Ask for 
Bulletin S-401-C. 


PAD-MOUNTED units can be equipped 
as you specify. High voltage side is 
protected by an inside door. Perform- 
ance features match those of low-loss 
pole-type SWA units. 


January 25, 1960 @ ELECTRICAL WORLD 





PANCAKE RADIATORS 
permit greater capacity 
in less space at no loss 
of efficiency. Maximum 
cooling, extra copper and 
steel mean lower losses, 
better regulation, and in- 
creased thermal capaci- 
ty. It all adds up to 
increased revenue for 
you. Ask for Bulletin 
S-402-A. 


EXTERNALLY OPERATED VOLTAGE CHANGER 
with snap-action switch which assures 
positive contact in either position. Just a 
twist of the wrist does the job! Welded 
packing gland eliminates leaks forever. 
Tank breathing and oil contamination can’t 
occur. 


SWA units stay on the job longer 
before changeout. They carry more 
load before they pass the 3% voltage 
drop danger line. Identical cost- 
cutting, revenue-building features are 
now built into ALL Standard trans- 
formers. 


It’s nice to be first and it takes a lot of ingenuity ditions. As loads increase, efficiencies decrease. 
to do it. Standard development engineers have But if you're protected with units designed to 
pioneered the advances depicted here in less than meet and aid your progress, system growth need 
a year. Other innovations and advances aimed not be a problem. Consult your nearby Standard 
at decreasing your operating costs will come soon. representative. He can help you plan ahead by 
Watch for them. showing you how the extra capacity built into 

Good transformer design and use necessitates every Standard unit builds sufficient revenue to 
matching transformers to specific duty and con- amortize the transformer cost. 


40 years of 
concentration on 
transformer design h/t (74) 
exclusively co. 


Phone WARREN WARREN, OHIO 
Cipren 2-1 568 “WHEREVER THERE 1S POWER" 
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1959 TOWER TESTS 


Show Marley’s Plus Performance Value 


Here is the RECORD OF PERFORMANCE .... consecutive results of 
all acceptance tests of Marley industrial Cross-Flow cooling towers made 
in 1959. This tabulation certifies Marley’s ability to rate towers correctly 
and its single-minded purpose of applying them exactly as rated. Here are 
factual reports from 27 Marley installations in all parts of the country. 
Their specified capacities, operating conditions and types of service are as 
diversified as their geography, but tests uniformly emphasize the fact that 
these customers received a performance bonus that points up Marley 
Cross-Flows as vital investments in plant capacity and operating efficiency. 


¥ 


SPECIFIED CONDITIONS TEST RESULT* 


TYPE OF SERVICE Gallons Hot Cold Wet 
AND LOCATION Per Water | Water | Bulb |Cold Water] Percent 
Minute | Temp. | Temp. | Temp.| Temp.5 Capacity 
7 


: 


q 
5 


0 


Generating Station—Mid-Atlantic 220,00 +0.35° |+ 35% 


e 
Petroleum Refinery—Gulf Coast + 47° |+ 40% 
nerating Station—Southern 0,00 19° |+ 19% 
A 
° 


| 220,000 _| 
| 3,500 _| 


oO 


e 
8 
enerating Station—Rocky Mtns. 89,30 | 60° | +1.88° 9.75% 
enerating Station—S. Atlantic 5,00 20° | + 1.25% 
8,60 4 45° 5.8% 
8 
6 


HEHE 
$ 


Petroleum Refinery—Gulf Coast ie fe 
Appliance Mfg. Plant—E. Central 7,75 a. eee. oF ; 
etroleum Refinery—Gulf Coast | 82.5° | + .72° 
F110" 
+ 0 


enerating Station—Mid-Central ‘ 
0,00" 


Petroleum Refinery—N. Atlantic 
Meat Packing Plant—North Central 6,00: + .60° 
20,00 40° 


Jet Engine Plant—South Atlantic 
Generating Station—Gulf Coast 65,00 87° 45° 
etroleum Refinery —Gulf Coast 17,50 47° 
Petroleum Refinery—North Central 
Petroleum Refinery—East Central 19,40 65° 
7,50 ae 


70° 
70° 
P6s* | +1.50° 
rare | + 10° 
30°] 


80° 30° 


© 
° 


J 


on 


Petrochemical Plant—Gulf Coast 
ir Conditioning—Mid-Atlantic 


ed 
ee 
| 202 | Atomic Test Facility—North West 
| 21 
| 22 


12.6% 
5.9% 
1.4% 
6.0% 
1.84% 


| Meat Packing Plant—North Central _| 
|_ Jet Engine Plant—South Atlantic _| 
Petroleum Refinery—Gulf Coast 


OQ 


hemical Plant—Gulf Coast 
ir Conditioning—Gulf Coast 
Petroleum Refinery—Central 20° 
| 24 | Paper Mill—South Central 05° 0.25% 
| 25 | Air Conditioning—South Central .25° 2.7% 

| 26 | Generating Station—Mid-South ; ae ad .70° 
Generating Station—West Coast + .42° 


NOTES: 1) Total capacity four identical towers: results are average of tests conducted on two towers. 2) Cooling Tower Institute observer present dur- 
ing tests. 3) Test of tower remodeled to increase performance after more than 13 years of service. 4) Test results are adjusted to specified conditions. 
5) + indicates lower cold water temperature than specified; — indicates higher cold water temperature than specified. 
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“TEST YOUR TOWER”—a brochure that details the Marley method of tower testing, and “ANALYZE 
YOUR BIDS”—one that presents a logical means of pre-purchase evaluation, should be in every 
engineering library. Your Marley engineer will gladly furnish copies or just send a request to 


THE MARLEY COMPANY Up KANSAS CITY, MISSOURI 
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Type PSSR 


‘fully adjustable, TUBULAR BUS SUPPORT* 


This bus support, made of high-strength bronze throughout, 
has the following outstanding features: 


Fully adjustable to any angle whatsoever No inaccessible internal bolt employed 
within a complete circle (360°). for angular setting. 


No need to lift bus out of support to The only bus support whose angular adjustment 
change angular position. does not jeopardize its overall strength. 


To change position within seconds, merely By reversing cap bus can be tight-mounted 
loosen 4 insulator mounting bolts, rotate or slip-mounted. 
assembly to desired angle and re-tighten bolts. Write for illustrated brochure! 


*U. S. PAT. 2.861.762 


WS Cm et Lg 


nl . DOSSERT MFG CO | oes GENERAL 
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C-E RAYMOND BOWL MILLS pulverize lignite in Mallorca, Spain... 
coke in Buenos Aires . .. semi-bituminous coal in Limburg, Holland 
... bituminous in Tanagawa, Japan ... furfural residue in Tennessee 
... and petroleum coke in Indiana. But their biggest field of application, 
by far, is pulverizing various kinds of coal in hundreds of American 
utility plants from coast to coast. In all, they feed the boilers of the 
world with some 37,000 tons of fuel each hour — boilers with an 
aggregate steam generating capacity of about... 

400,000,000 Ib. per hr. 
There are eight big reasons why the C-E Raymond Bow! Mill is so 


popular — reasons that are important to you if pulverized fuel is 
part of your plant picture. They are... 


Handles High Moisture Fuels — High moisture fuels are handled 
without difficulty because the Bowl Mill premixes raw coal with the dried 
product in an atmosphere up to 700 F air. Even lignite with 50% 
moisture is thoroughly dried. 


Low Power Consumption — Rapid flow of material through the mill, 
prompt removal of fine coal, fast drying and relatively low weight 
of grinding elements all combine to assure minimum power consumption. 


Continuous Service — The Bow! Mill provides continuous service 
for long periods because there is no metal-to-metal contact between 
rings and rolls and wear is minimized. Logs showing 20,000 hours 
of continuous operation are not uncommon. 


Low Maintenance — Maintenance is required less frequently because 
the Bow! Mill stays in service for longer periods. When replacement 

of parts is necessary, outage time is minimized because of the ease 

with which the machine can be taken apart and reassembied. 


Fineness Control — Changes in fineness control can be made while 
the Bow! Mill is operating because the necessary adjustments are made 
from the outside. The mill need not be stopped. 


Automatic Grinding Adjustment — Grinding pressure is automoti- 
cally adjusted to suit fuel characteristics because the Bow! Mill uses 
spring-loaded journals which instantaneously compensate for 
variations in coal grindability. 


infrequent Lubrication — Only infrequent lubrication is required 
with the Bow! Mill. When required, it can be done from outside the 
mill without taking it out of service. 


Vibrationless-Quiet — The Bow! Mill's grinding rollers make no 
metal-to-metal contact with the grinding ring, assuring quiet, 
vibrationless operation. 


Whether you are considering pulverizers for your present plant 
expansion program or for future requirements, we suggest you 
investigate the advantages of the Bow! Mill as outlined above 
and described more fully in our Catalog PC-8. 


COMBUSTION 
ENGINEERING ( 


200 Madison Avenue, New York 16, N. Y. 


Combustion Engineering Building 


229 


ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; 
NUCLEAR REACTORS; PAPER MILL EQUIPMENT; PULVERIZERS; FLASH DRYING 
SYSTEMS; PRESSURE VESSELS; SOIL PIPE 





uick Disconnects Make Kuhlman 


; 
a 





Disconnecting high voltage leads or replac- 
ing internal fuses takes only a matter of 
seconds in the newly designed Kuhlman 
Pole-Type transformer. 


High voltage bushings (sidewall or cover 
mounted) are connected or disconnected by 
a finger tip bayonet-type connector. A slight 
turn to the right connects. A slight turn to 
the left disconnects. No longer is it necessary 
to fumble with tools in close quarters or 
hunt for lost nuts or bolts. 


The new Kuhlman high voltage internal 
connector assures more positive contact, 
too. The connector’s lock pin is guided into 
position by a grooved joining cup. With a 
slight turn it locks in place under spring 
pressure, assuring positive contact always. 


The Simplest Transformer To Service 


In the event a sidewall bushing fuse has 
to be replaced, it now can be done in a jiffy, 
right on the pole. A convenient spring clip 
releases the fuse from its mounting. Fuse 
disconnects break the line and coil connec- 
tion and allow the blown fuse to be replaced 
without the use of tools. 


Disconnecting cover-mounted bushings 
to remove the transformer cover is even 
simpler. An easily-reached quick disconnect 
at the base of the bushing disconnects the 
high voltage lead. Bushing-mounted pro- 
tective link fuses are changed by the same 
simple device. 


Quick disconnects are only one of many 
features. Get all 
the facts about the 
all new ’60 Kuhl- 
man transformer 
... that gives you 
more for your trans- 
former dollar. 


These connections now require no tools—are simpler to make: 


Disconnecting 
cover-mounted 
bushings 


Replacing 
cover-mounted 
fuses 


Disconnecting 
sidewall 
bushings 


Replacing 
sidewall 
bushing 

fuses 


KUHLMAN POLE TYPE TRANSFORMERS 


KUHLMAN ELECTRIC COMPANY, Birmingham, Mich. Factories at Bay City, Mich.; Crystal Springs, Miss.; Salinas, Calif. 
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from Sangamo Electric: 

An interim report to the Electric 
Utility Industry on your response 
to our question... 


GLENN M. DeKRAKER 
Assistant Marketing Manager 


Why Call it Demand? 


Does the word “demand” make you bristle? 


While we all know that demand charges _ Electric customers, tabbed with a demand 


are fully justified from the standpoint of _ charge on their electric bills, have a ten- 
basic economics, the electric power cus- dency to bristle at the term. 
tomer often fails to realize that it is he who If we remove 
is making demands on the utility rather _ metering, it bg 
than the other way around. If psychology concept... . an 
has a place in rate-making, should the and less offe 


word “demand” have ever been admitted as load. 


Recently, in an advertisement, we questioned the 
use of the word “demand” applied to the measure- 
ment of power usage. The point was made that it is 
time for all of us to reconsider our use of the word, 
and asked for your opinions and suggestions about 
what to do with this thorn-in-the-side term. 

Many of you have taken time to write us. We've 
heard from utilities, editors, and manufacturers 
throughout this country, Canada and South America. 
Some of you went to great lengths to express your 
preferences for a new term. Most all of you who wrote 


agreed with us... it’s time to take the “demand” out 
of demand metering and substitute some term that 
is less offensive and more easily understood. 

So far, you've suggested 43 different words or terms 
which you believe will do a better public relations 
job than “demand.” “Capacity” is the word you men- 
tioned most often, followed by “load peak” and 
“load,” then by “maximum load,” “use,” and “capacity 
charge.” Suggestions are still corning in. 

If you haven't already written us as to your sugges- 
tion, we would like to hear from you. 


Regardless of what you call “‘demand” measurement, 
you can depend on Sangamo Meters to do it better. 


Sangamo offers the most complete line of demand* measuring instruments in the industry 
... equipment to indicate and record demands from the smallest values to the largest en- 
countered by the electric power industry. The line includes singlephase and popes 
Type D mechanical demand registers, Lincoln indicating and graphic denand meters, digital 
demand recorders and translating systems for Kw, Kvar, and Kva demand. You can look to 
Sangamo for all types of demand measurement. 


*Until all the returns are in, and you've selected a new term. 


SANGAMO ELECTRIC COMPANY, Springtield, Ill. 
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Editorial Comment 
JANUARY 25, 1960 


EHV Cable Insulation Research Needed 


With the expanding use of extra high voltage today, insulating materials are 
entering upon a new era which may well see the replacement of oil and paper 
with new synthesized insulations designed specifically for the highest voltages. 

The initial push appears likely to come in the cable area. Systems of the next 
ten years will bring a requirement for 350- to 500-kv cable. In this voltage 
range, research is needed today to develop dielectrics that can extend cable 
capabilities beyond the present barriers imposed by high dielectric losses and 
charging power reactive requirements. 

Writing in this issue of Electrical World (page 66), an internationally 
recognized cable engineer observes that if the electrical industry is to achieve 
a satisfactory solution to these formidable problems, it must tailor insulating 
materials specifically to the purpose at hand. This can be done using presently- 
feasible techniques of high polymer chemistry and by capitalizing on our present 
knowledge of what causes deterioration of insulation at extra high voltages. 

An intensive drive to develop new insulating materials by tailoring the 
molecule would be a natural in rounding the present 345-kv cable tests at 
Cornell University into a balanced whole. The Cornell tests for the most part 
employ conventional materials and designs. And the test program of load cycles 
at overvoltage and excess temperatures can well be said to be directed at the 
cable of today. A proposed high polymer research, although broader and more 
basic, looks further ahead and may well be called the cable of tomorrow. 

These two researches, therefore, would complement and balance each other. 
They deserve the industry’s cooperation and support. 


What's Behind the Boost in '60 Spending Plans? 


The table below shows 1959 electric utility capital spending did not quite live 
up to expectations. Undoubtedly its failure to hit the target was due to the steel 
strike and attendant affect on the economy. Thus such spending areas as 
generation and transmission, that depend directly on steel or the loads from 
steel-fed industries, fell short of the mark. However, distribution, being affected 
more by the rapid rise in residential and commercial kwhr sales, lived up pretty 
much to earlier expectations. But while these shifts crimped 1959 spending 
they changed 1960 plans from a minus to a plus as indicated by the comparison 
with EW’s forecast of last fall. 


Utility Capital Budgets & Expenditures 
(Millions of Dollars) 


—1989-—___—— . Se —1o-—__—_—__"_—_— 

% Change 

Expendi- Net EW Est. Net Change ‘60 Budget over 

Budget tures Change 9/14/59 Budget from EW Est. ‘59 Expenditures 
Generation ; $2,475 $2,369 —$106 $2,146 $2,283 +$137 + 3.6% 
Transmission a 787 708 732 813 + 81 +14.8% 
Distribution j ‘ 1,455 1,413 1,595 0 +12.9% 
Miscellaneous es aie 197 179 179 + Ww +16.1% 
Total... . $4,914 $4,669 $4,652 +$248 + 4.9% 
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Federal Power Spending Heads Upward 


Six power projects starts or additions are sought; REA pre- 
dicts 1961 loan demands will total $240 million but it will 
get only $220 million; reactor spending to slide 


Up, up, up—that’s the pattern of 
fiscal 1961 budget requests sent to 
Congress last week by President 
Eisenhower. The White House has 
made a concerted effort to hold the 
line on many public works expen- 
ditures, but the net result—partially 
caused by last year’s enactment of 
67 new starts by Congress—is a 
much bigger federal outlay. 

For the ‘first time in several years, 
Eisenhower is asking for money to 
start these new federal projects: 36 
by the Army Engineers, six by the 
Bureau of Reclamation, three by the 
Tennessee Valley Authority, one by 
the International Boundary (Mexi- 
co) and Water Commission. Most 
of these “new starts” are for non- 
power projects, but the list does 
include Green Peter (Ore.), Yellow- 
tail (Mont., Wyo.), Blue Mesa 
(Colo.), and Melton Hill (Tenn.) 
reservoirs plus two more hydro 
turbines at Bull Shoals Reservoir, 
Ark. And the Administration also 


is asking Congress for authority to 
start work on the Fryingpan- 
Arkansas project, Colo. 

Interior Secretary Fred Seaton 
explained the number of new starts 
on an improved federal budget 
position, which gives “more room” 
for mew _ federal construction. 
Other, possibly more important, 
reasons are: (1) it’s an election year 
and (2) Congress has shown that 
it has the votes to override another 
Administration attempt to hold the 
line on new starts. 


U.S.B.R. Seeks Record Amount 


The Bureau of Reclamation— 
asking for a record “useable”’ budget 
of $313 million—wants $2.5 million 
to start work on the $109-million 
Yellowtail Dam on the Big Horn 
River, Wyo. and Mont., and for $1.4 
million to start work on the $72.5- 
million Blue Mesa Dam on the 
Gunnison River, Colo.—part of 
the 159,000-kw Curecanti project. 


A six-month labor strike at Glen 
Canyon Dam site, now ended, plus 
effects from the national steel strike, 
cut expected construction at the dam 
by $20 million during the present 
fiscal year, and as a result, Reclama- 
tion expects to tack this amount on- 
to its work on Glen Canyon during 
fiscal 1961—hitting a record $63 
million. Bad weather also caused 
delays in construction at Reclama- 
tion’s Flaming Gorge Dam, and its 
fiscal 1961 budget of $18.4 million 
also will include carried-over funds. 

Interior is seeking $1 million for 
its Virgin Islands Corp to build a 
new generating facility at St. Croix: 
and it also plans a power station 
in conjunction with a proposed 
$1,235,000 saline water distillation 
unit at St. Thomas. 

The Army Engineers, request- 
ing a record $936.4-million budget, 
is asking $1.4 million to start work 
on its $64-million Green Peter Dam 
(81,000 kw), Ore., plus $100,000 
to start work on hydro power units 
No. 7 & 8 at Bull Shoals Dam, Ark. 
The Corps is requesting $282.9 mil- 
lion to continue work on other 
multi-purpose projects, including 
power. No money is being requested, 


Here's How Federal Power Funds Will Be Spent 


1959 
Tennessee Valley 
Authority 
Power facilities. 
Transmission 
lines 
Melton Hill Dam. 
Rural Electrification 
Loan funds 
available 
Corps of Engineers 
All multipurpose 
projects, in- 
cluding power 
& new starts. . 
Bonneville Power 
Administration 
Transmission 


$72,622 


53 


412,881 


193,521 


$97,009 


30,770 


378,090 


223,772 


21,450 


1960 1961 


Fiscal Years (In Thousands) 


1959 1960 1961 
Fiscal Years (In Thousands) 


Southwestern Power 


$143,437 

Total-trans- 
mission line 
construction 


31,770 


212 6,100 


Administration 


1,024 


Bureau of Reclamation 
Multi-purpose proj- 


220,090 


ects, including 
new sfarts ... 
Upper Colorado 


143,968 141,738 174,570 


fund, including 


new starts ... 


Missouri Basin 
transmission 


20,220 


January 25, 


67,569 58,535 89,600 


11,093 18,132 24,415 


$946,005 $970,852 $995,995 
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in President's Election- Year Budget 


significantly, for planning work at 
the Rampart Dam site, Alaska, 
which public power supporters are 
expected to promote in the fiscal 
1961 Public Works appropriation 
bill. 

TVA plans to start construction 
—using power and bond revenues 
—on a second 600,000-kw unit at 
its Paradise, Ky., steam plant, 
while the bulk of its $143-million 
construction budget will go to con- 
tinue work at the Widows Creek, 
Colbert and Paradise No. | steam 
plants, additional Wilson and 
Wheeler dam hydro units, plus a 
new generating unit at an eastern 
area steam station. TVA plans to 
split the 1961 cost of $6.1 million 
50-50 between appropriations and 
power and bond revenues to start 
work on Melton Hill Dam (72,000 
kw). 

The President again is asking 
Congress to raise the level of in- 
terest rates on rural electrification 
loans to the “going rate” paid by 
the U.S. Treasury for long-term 
obligations, plus an added 0.2% to 
cover REA administration costs. 
A Treasury estimate at this rate is 
about 4.4%. But the Administra- 
tion isn’t pushing this year for en- 
actment of legislation to permit 
private financing for co-ops. The 
budget message urges passage of 
legislation, already introduced in 
Congress, to create a “revolving 
fund” for REA loan funds, and it 
also emphasizes that “a mutually 
owned financing institution” will be 
“vitally” needed for the future. 

A peculiar feature of the REA 
budget—sure to raise Congressional 
eyebrows—is an apparent $20-mil- 
lion deficiency in its requested funds 
to cover expected co-op loan ap- 
plications during fiscal 1961. REA 
predicts its 1961 loan demands will 
run about $240 million, but it is 
seeking only enough funds to cover 
$220 million in new loans. The 1961 
budget calls for $110 million in new 
appropriations, and this, along with 
$110 million in carryover funds and 
revisions, would give REA a $220- 
million fund. 

The $240-million figure for ex- 
pected loan requests includes the 
controversial $54-million Hoosier 
loan application, and its approval or 
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Decrease Planned on AEC Reactor Expenditures 


Civilian Power Reactors 


Government program 
Reactors, construction 


Co-op arrangements program.... 


Euratom program 
General supporting R&D 


Merchant Ship, Propulsion 


Reactors 

Army power reactors 

Naval propulsion reactors..... 
Aircraft propulsion reactors 
Missile propulsion reactors 
Satellite power sources 
Operational services & Equip 


Total, reactor development .. 


disapproval could spell the differ- 
ence between an REA surplus or 
deficit in operation funds. Normal 
carryover funds—from one year to 
the next—run between $100 million 
and $200 million, and REA plans 
to practically wipe this figure out in 
1961. 

Southwestern Power Administra- 
tion is asking for $1.3 million for 
new construction—one new sub- 
station plus increased capacity at 
several others—its largest appro- 
priation in several years. South- 
eastern Power Administration, as in 
the past, is asking only for $800,000 
for operation and maintenance. 


BPA Plans New Lines 


Bonneville Power Administra- 
tion’s construction budget request 
of $20,220,000 includes $1.3 mil- 
lion for continued work on construc- 
tion projects plus $6.5 million to 
start work on new transmission 
lines to carry power to load centers 
from Ice Harbor, Cougar, Hills 
Creek, The Dalles, Priest Rapids. 
Rocky Reach and Wanapum dams. 
An additional $10.9 million (up 
$1 million from the previous year) 
is being asked for operation and 
maintenance of the Bonneville 
system. 

Atomic energy appropriations re- 


1960 


1959 1960 


(In Thousands) 


$100,000 $ 98,000 
190,332 101,644 
19,595 25,400 
2,100 5 
43,934 49,500 


1961 


.$ 84,629 
130,705 
15,540 


7 A74 
11,958 
86,800 
62,832 
34,750 
12,400 
20,563 


8,300 
15,000 
85,000 
73,000 
40,300 
14,000 
22,800 


. $477,763 $592,738 $532,949 


quests for fiscal 1961 represent no 
increase over the current year’s 
authorizations. 

The Eisenhower budget fore- 
shadows no major reactor construc- 
tion program. Actually, the $2.6 
billion proposed for the Atomic 
Energy Commission falls short of the 
$2.8 billion current year amount. 
Funds for new reactor development 
is hardest hit by the lower fiscal 
year 1961 figure, with only $101 
million being earmarked for new 
reactor starts as against the current 
year’s $190-million amount. 

The President is requesting $40 
million for the construction of 
power, reactors in cooperation with 
private and public power groups 
in 1961, again shy of the $55.5- 
million amount approved for the 
cooperative power reactor program 
for the current year. 

The budget includes $178 mil- 
lion in the operating portion for 
the civilian power reactor develop- 
ment program. 

A request will be submitted later 
to Congress for construction of an 
additional civilian power prototype 
reactor, the type, size and cost of 
which will be determined by the 
commission after considering the 
state of technology and the coopera- 
tion proposed by industry. 
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Puerto Rico Gets ‘Second Round’ Reactor 


Country’s three years of effort produce AEC contract for 
16.3-Mw boiling-water superheat reactor costing $11 million 


In January, 1955, the Atomic En- 
ergy Commission’s cooperative 
power demonstration program was 
inaugurated with the so-called first- 
round of invitations. Under this, 
private, cooperative and _ public 
power groups and the commission 
are participating jointly to develop 
prototype power reactor plants 
which demonstrate technical and 
economic feasibility of various re- 
actor concepts. 

The second-round invitations for 
5 to 40-Mw reactors were issued in 
September, 1955, when it was speci- 
fied that the government would con- 
struct and own the reactors. This 
made it possible for public groups to 
participate in the overall program, 
since one of the second-round 
ground rules was that public groups 
would only be required to finance 
the conventional portion of the 
power plant and provide a site for it. 


Seven proposals were received be- 
fore the original second-round dead- 
line of Feb. 1, 1956. Two of these 
are leading to fruition—Elk River, 
Minn., and Piqua, Ohio projects. 
During the last session of Congress, 
however, legislation made it possible 
to re-open the second round of the 
cooperative demonstration power 
program. 

The second-round terms will be 
utilized for a 16.3-Mw boiling-wa- 
ter superheat reactor which the AEC 
will finance and own and the Puerto 
Rican Water Resources Authority 
will operate. In addition to the 
reactor cost, AEC will pay main- 
tenance costs and sell the reactor’s 
steam to PRWRA. The Puerto Ri- 
can agency will provide a site near 
the city of Rincon and pay between 
$3.1 million and $3.5 million for 
turbogenerating facilities, the switch- 
yard and transmission lines. 


Total plant costs are estimated at 
$11 million. 

Use of superheated steam is ex- 
pected to increase plant efficiency 
to 30 or 35% as against the best 
efficiencies of 25% for present A- 
plants. 

The AEC-PRWRA contract was 
the culmination of negotiations that 
began in 1956 when Milton Eisen- 
hower, on a good will swing through 
Latin American countries, suggested 
that an atomic educational and re- 
search center and a power reactor 
be built in Puerto Rico for the pur- 
pose of integrating Latin American 
science. 

The PRWRA in 1957 came to 
the AEC with a proposal to build a 
reactor. Commission officials an- 
nounced two weeks ago that it was 
finally decided to go ahead with the 
project on the basis of extensive pre- 
research and development work 
which satisfactorily proved the reac- 
tor was feasible. 

General Nuclear Engineering Co 
will build the reactor. 


Cesium Cell Converts Heat Directly to Alternating Current 


A cesium cell capable of convert- 
ing heat directly to alternating cur- 
rent has been developed by General 
Atomic Div of General Dynamics 
Corp. The device has produced 
enough energy to light a series of 
lamps, and is a product of research 
partially supported by a group of 
western utilities. 

Although no figures concerning 
the cesium cell’s efficiency were ob- 
tainable, General Dynamics called 
it, “the first successful conversion 
of heat into alternating current in 
significant amounts.” The ac—in 
the 100-kc range—was produced 
with the cell operating at approxi- 
mately 3,500F. No rotating ma- 
chinery or converting equipment was 
used. 

Dr Frederic de Hoffmann, presi- 
dent of General Atomic, predicted 
that direct conversion equipment 
may someday replace the boilers, 
turbines and generators in power 
plants, but stressed the fact that 
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much research and development 
work would have to be carried out 
before such direct conversion equip- 
ment could be built for large-scale 
commercial applications. 

The experiments leading to the 
cesium cell were conducted at the 
company’s John Jay Hopkins Lab- 
oratory for Pure and Applied 
Science in San Diego, Calif. 


Utilities contributed more than 
$500,000 to the research. They are: 
Arizona Public Service Co, Cali- 
fornia Electric Power Co, Pacific 
Power & Light Co, Portland Gen- 
eral Electric Co, Public Service Co 
of Colorado, Public Service Co of 
New Mexico, Utah Power & Light 
Co, San Diego Gas & Electric Co, 
and Washington Water Power Co. 


Atomic Cooperation Praised by Soviet Nuclear Chief 


The growing cooperation between 
U. S. and Soviet atomic scientists 
was praised by V. Yemelyanov, chief 
of Central Atomic Energy Adminis- 
tration, in a recent Pravda article. In 
a review of the countries’ exchange 
visits of scientists he noted: “Un- 
precedented interest in our country 
has been aroused in America.” 

He forecasted a trend to employ- 
ment of fast neutron reactors capa- 
ble of breeding nuclear fuel, noting 


that the Soviets have been working 
on this problem since 1949. 

As for his recent visit to the U. S., 
he stated that the Dresden station’s 
machinery that regulates the reactor 
is underneath while such machinery 
is above Soviet plant reactors. Some 
engineering problems common to 
the Enrico Fermi plant and Russia’s 
fast breeder reactor—both using 
liquid sodium—are being solved by 
Soviet scientists, he said. 
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Public Power Plans a ‘Holding Action 


In two-day Washington session, leaders call for greater fed- 
eral development of hydro, atomic reactors, and generation 


A “holding action” against the 
Eisenhower Administration during 
its last year in office—plus new de- 
mands for federal power develop- 
ment—highlighted the plans of 
public power leaders at a two-day 
session last week in Washington of 
the ECIC (Electric Consumers In- 
formation Committee). 

Sen Clair Engle (D-Calif.) pointed 
out that public power had lost “no 
major battles” during the Eisen- 
hower Administration, and he pre- 
dicted a new drive in 1961, when a 
new Administration is elected. 

Former Federal Power Commis- 
sion Chairman Leland Olds called 
for consideration this year of his 
perennial, controversial plan for 
“giant power” generation and trans- 
mission facilities. He added that 
anything short of this—including 
the recent recommendations of New 
York Gov Rockefeller’s special task 
force on the state’s power resources 
—would leave the U. S. second best 
in the race with Russia. 

Clyde Ellis, General Manager of 
the National Rural Electric Cooper- 
atives Assn, in a surprise move, sub- 
mitted his resignation as chairman 
of ECIC, but no action was taken 
on it. He probably will be succeeded 
by Alex Radin. 

Engle opened the two-day session 
with a blast at possible moves by 
private power partisans to block 
public power expansion in the 1960 
Congress. He listed “danger points” 
to public power as: 


1. New proposals to push for 
“partnership” development of power 
at federal hydro sites. 

2. An attempt to block spending 
of federal funds to build the Trinity 
Dam power plant (Calif.). 

3. Approval of Pacific Gas & 
Electric Co’s proposed 230-kv trans- 
mission connection with Bonneville 
Power Administration. 

4. New attempts to raise REA 
interest rates. 

5. Further Administration “de- 
lays” in starting new federal power 
projects. 

6. Approval of a five-company 
plan to interconnect federal power 
dams now under construction as part 
of the Upper Colorado River proj- 
ect. 

The most radical program was 
outlined by Leland Olds, who called 
for establishment of “giant regional 
generation and transmission cooper- 
atives” and a “public and cooper- 
ative investment finance corpora- 
tion” to finance the portions of 
these “joint, integrated” facilities 
which would be owned and operated 
on a public or non-profit basis. 

Olds also ridiculed the recent 
recommendations of the report for 
power development in New York 
State—and the Empire State Utili- 
ties Power Resources Associates, set 
up to study ways of meeting Gov 
Rockefeller’s recommendations. He 
charged that the report “makes it 
perfectly clear that the country can- 
not depend on the private power 
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companies to lead the way into giant 
power . . . The report . . . backs 
away timorously from regional inte- 
gration which would add further ad- 
vantages in the way of lower fuel 
costs and time—diversity of peak 
loads...” 

Olds charged that “all the New 
York companies want is a nice little 
‘giant’ that won’t subject them either 
to Federal Power Commission or 
Securities & Exchange Commission 
control.” He concluded that the 
report was weighted “heavily” in 
favor of power companies, but that 
“Dr James C. Bonbright has filed 
with the governor a supplementary 
report which has not yet been re- 
leased . . . He suggests that the state 
power authority should have had 
recognized status in the pooling of 
the state’s power resources . . . We 
shall await with interest release of 
the Bonbright comment.” 

Rep Holifield castigated the pres- 
ent atom power reactor programs 
as failing to measure up to predic- 
tions, and he demanded a strong 
federal program to put reactor de- 
velopment back on course. 

With the exception of one small 
homogeneous experimental reactor 
at Oak Ridge, said Holifield, “not 
one watt of civilian power is being 
generated in the U. S. by atomic re- 
actors.” All existing reactors, he 
pointed out, are now shut down. 

Holifield noted that the Shipping- 
port reactor has been closed for 
planned replacements of fuel ele- 
ments. The Argonne reactor is “un- 
der modification,” while both the 
Dresden and Santa Susana reactors 
have been closed due to failure. 
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To Solve the EHV Dielectric Dilemma: 


Research is needed to develop new dielectrics that can 
extend the capabilities of future EHV cable beyond thermal 
limits iniposed by losses in oil-paper insulation 


KENNETH S. WYATT, Engineer of Cables, 
Phelps Dodge Copper Products Corp, 
New York, N. Y. 


Recent efforts in designing and 
producing cables at 345 to 500 kv 
have brought out forcibly the limita- 
tions of oil-impregnated paper in- 
sulation. The dielectric loss, even 
after extreme purification of oil and 
paper is sufficient to heat the cable 
to the maximum allowable conduc- 
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tor temperature, thereby reducing 
current-carrying capacity at higher 
voltages. After service deteriora- 
tion of the insulation, the situation 
becomes even worse. The high 
specific inductive capacity (S.I.C.) 
of oil-impregnated paper also mil- 
itates against its use at these high 
voltages where charging current 
limits the possible useful lengths. 
In consequence, the attention of the 
EHV cable designer has turned to 
plastics and other synthetic ma- 
terials. 

Synthetic insulating materials suit- 
able for EHV cables boil down to 
three: mylar and polystyrene for 
taped structures, and polyethylene 
for extruded structures. The first 
of these, polyethylene terephtha’ate, 
is soon eliminated by its high loss, 
particularly after use at 70C and 
above. Polystyrene tape structures, 
while satisfying the cardinal re- 
quirements of low dielectric loss 
and very high dielectric strength, 
nevertheless can be rejected be- 
cause polystyrene softened and 
swelled in mineral oil, did not bend 
well, and more importantly, is 
limited by a strain-release tempera- 
ture of about 85C. 

Great attention, therefore, has 
been focussed on the third and sole 
survivor, namely, polyethylene. At 
first sight its prospects for EHV in- 
sulation appeared extremely bright. 
It has very low dielectric loss, very 
high dielectric strength, low S. I. C. 
and extremely low moisture absorp- 
tion and transmission. It can be ex- 
truded readily and is low in cost. 
It became universally used in the 
communications industry, and com- 
pletely replaced gutta-percha in the 
under-ocean telegraph and telephone 
cables of the world. It has found in- 
creasing use for low-and medium- 
voltage cables. There are now 
several installations at around 35 
kv and one at 46 kv. But in all 
these apparently successful installa- 
tions, the stress has been kept below 
75 vpm. 

To make a cable in the 350-to 


500-kv range that is not uneconomi- 
cally and impracticably bulky, the 
maximum stress must be of the order 
of 200 to 400 vpm. Tests on the 
material itself and on trail cable 
lengths show that polyethylene 
simply will not stand up at such 
stresses over long periods of time. 
De life tests in condenser form are 
reported to show that the life does 
not reach an asymptotic value after 
a few hours, but keeps dropping 
even after two years, indicating a 
continuing deterioration within the 
insulation. Failures on cables occur- 
red at unexpectedly low stresses and 
unpredictably. While there was 
much interest abroad in _ poly- 
ethylene for dc submarine cables at 
100 and 200 kv at one time, trials 
have been so disappointing that it 
has completely dropped out of sight 
and is no more heard of. 

There are some who plead that 
polyethylene has not been given a 
fair chance, that air and moisture 
have been forced into the cable in- 
sulation by the extrusion, that specks 
of dirt or foreign matter have got in, 
that the resin granules were of un- 
even quality, and that extrusion and 
cooling temperatures have not been 
properly controlled. There is some 
truth in this defense on grounds of 
defective application. But the weak- 
mess goes far deeper than these 
superficial defects; it is inherent in 
the nature of the polyethylene it- 
self. 

Perhaps contributing to the di- 
electric weakness is the reversible 
crystallization occurring within the 
operating temperature range of the 
cable. 

After reviewing the experiences 
with polyethylene at high stresses 
over the last 15 years, one is hit 
with great force by the conclusion 
that polyethylene has entirely the 
wrong chemical constitution for 
longtime high electric stresses. Al- 
though it is a polyolefin, it contains 
very little chemical unsaturation, 
and is very near to a polymerized 
straight-chain paraffin. It is now 
nearly 30 years since it was shown 


Text of a talk at the invitation of the De- 
troit Edison Co before a research and 
engineering group at their Engineering 
Research Laboratory, Dec. 8, 1959 
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Design the Molecule! 


by Schoepfle and Fellows that the 
maximum in gas evolution under the 
electron beam was achieved by using 
straight chain paraffins. Of course, 
they were using liquids, not solids 
such as we are concerned with. 
They further showed that the semi- 
solid petrolatum, chiefly paraffins, 
with which high-voltage paper 
cables were then impregnated, gave 
off hydrogen copiously under elec- 
tric discharges such as the electron 
beam, and that this property was 
the cause of the orgy of cable 
failures experienced in the 1920- 
1930 era. What was wanted, it 
seemed clear, was an impregnating 
oil which under discharge did not 
evolve gas. 
Typical of the the 


results is 


volume of gas given off under the 
electron beam (170,000-v Coolidge 
tube) by a straight-chain paraffin, 
an olefin, and one, two and three- 
ring aromatic: 


Octane 
48.9 


Hexane 
50.4 


Octylene 
16.2 


Benzene Naphthalene Anthracene 
2.2 6.6 0.9 


The copious gas evolution of the 
saturated paraffins (hexane, octane) 
is cut down to one-third by the in- 
troduction of a double bond into 
the chain (acetylene) and is almost 
eliminated by the aromatic ring 
structures benzene, naphthalene, and 
anthracene. For example, that of 
naphthalene is 1/80 that of hexane. 
In practice a gassy petrolatum oil 
can be rendered practically non- 
gassing by dissolving in it 5% 
naphthalene. 

Corona discharge in general is 
similar to the electron beam in its 
action on hydrocarbons and qualita- 
tively confirms the values given 
above. 

Radiation using Cobalt 60 pro- 
duces a similar trend to that above. 
Polyethylene actively responds at 
first with cross-linking, then with 
degradation, polyisobutylene softens 
and reverts to isobutylene gas; but 
the aromatic polystyrene is hardly 
affected. 

The ideal non-gassing oil should 
contain, according to these studies, 
some unsaturated aromatic rings 


attached at intervals to an olefinic 
chain, e.g., polystyrene. When the 
aromatic rings themselves form the 
chain, the material has less stability. 

Although the relation between 
gassing of the cable impregnant and 
cable breakdown has not been 
clearly established, many studies 
proceeding on the assumption that 
there was a valid relationship have 
produced notable results. One 
oil company, using the electron 
beam and corona methods, selected 
a non-gassing crude, and using the 
same method, selected the optimum 
degree of refinement of that crude 
for electrical stability. These oils 
are widely-used today both here and 
in Europe for insulation, cables, 
condensers and transformers. In a 
case where a 132-kv oil filled cable 
in England was giving off gas at 
the reservoirs, owing to the use of 
a highly-refined water white cable 
impregnating oil, the trouble was 
easily overcome by withdrawing the 
oil and dissolving 5% of moth balls 
in it. 

Today in most cable laboratories, 
the gassing of oils under some form 
of electrical discharge, usually 
corona, is taken as one measure of 
its suitability for use in high-volt- 
age cables, the oil with the lowest 
gas evolution being the most de- 
sirable. 

Although gassing appears inti- 
mately associated with long-time 
breakdown in hydrocarbon liquids, 
is it an important factor in hydrocar- 
bon solids? If a short piece of poly- 
ethylene insulated cable is passed 
through the electron beam so as 
to receive sufficient dosage, and is 
then heated in an oven to above the 
softening point, the insulation ex- 
pands due to the formation of myr- 
iads of small bubbles of hydrogen. 
Because the hydrogen atom strips 
very readily from the near-paraffin 
chain, the electron beam produces 
hydrogen copiously throughout the 
polyethylene structure. It cannot 
escape, but must remain in solution 
under high pressure until melting of 
the resin permits expansion and 
formation of bubbles. The long-time 
dielectric strength would be ad- 
versely affected by hydrogen 
throughout the molecular structure. 
On the other hand, an aromatic 
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ring compound such as polystyrene 
subjected to the same dosage does 
not produce visible hydrogen and 
there should be no drop in dielectric 
strength. In another case, Einstman 
at the recent meeting of the NRC 
Insulation Committee described how 
they took a high-molecular weight 
polamide and introduced aromatic 
groups along the chain to exception- 
ally improve its resistance to a 2 
Mev beam (Van de Graaff) (“ioniz- 
ing radiation”) and also its thermal 
stability, due to the protective effects 
of the resonance-stabilized aromatic 
nuclei. These examples are typical 
of a great deal of scattered data 
which make reasonable the assump- 
tion that the gassing characteristics 
of homogeneous hydrocarbon solids 
are also intimately associated with 
long-time dielectric breakdown. 
New techniques have become 
available to the high polymer 
chemist for designing and syn- 
thesizing a molecule for specific 
uses. Gordon Kline of the Bureau of 
Standards recently stated that now 
molecules should be designed for 
special purposes although he called 
for more exact information on bond 
strengths. The attention of those in 
the electrical industry interested in 
solving the basic problem of 500- 
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kv cable insulation should there- 
fore now be directed at the feasi- 
bility of designing a molecule 
specifically for such service. The 
cardinal properties of very low di- 
electric loss and exceptionally high 
longtime dielectric strength can 
readily be assured. Designing be- 
comes more difficult when a long list 
of physical properties has to be 
obtained at the same time. In the 
final stages resort must be made to 
cut and try methods. A further limi- 
tation is that the desired molecule 
must be capable of being produced 
at a low price. 

The time has now come, it is 
believed, when it is possible to sur- 
mount these difficulties. 

Requirements for the ideal EHV 
cable dielectric molecule are: 


1.A pure hydrocarbon (without 
oxidation instability due to 
tertiary hydrogens) to insure 
low loss and low S.I.C. and to 
insure low moisture absorption 
and transmission. 

2. Aromatic ring structure for 
long-time dielectric _ stability 
under high electric stress. 

-Connecting chains and _ side- 
chains and branching with 
some oxidation-stable un- 
saturation to obtain adequate 
flexibility, tensile strength, 
toughness, high softening point 
(if a thermoplastic), cold brittle 
point of —30C or lower, etc. 

. Capability of production from 
available materials at a low 
cost, e¢.g., solutions suitable 
only for museums must be 
eliminated. 

. Easy to extrude or to form in- 
to tapes. 


The rate of progress in develop- 
ing improved resins will depend 
directly on the speed and effective- 


ness of the screening tests to 
separate the sheep from the goats. 
These tests will have to be con- 
sidered very carefully as they are 
obviously an important part of the 
project. The preliminary tests will 
have to be made on small samples. 
The more promising materials can 
then be tested on a larger scale. 
A third set of tests on an actual 
cable scale can then be made. The 
general nature of these tests is as 
follows: 


1. Physical properties 
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2. Oxidation stability 

3. Resistance to ionizing radiation: 
Van de Graaff, corona, Co- 
balt 60 

4. Dielectric 
factor 

5. Dielectric strength both short- 
time and long-time, ac and dc 

6.Examination by _ infra-red 
spectrograph 

7. Cornell load cycle test on cable 
lengths at overvoltage. 


loss and power 


The development of an ideal in- 
sulation for 500-kv cables through 
proper design of the molecule is a 
basic research. It will require top- 
flight high polymer chemists. A 
major effort in this direction by the 
industry deserves a_ well-planned 
business-like program at an indus- 
trial laboratory, not occasional 
efforts by BS and MS students at a 
university. 

A considerable investment in 
electrical test equipment would be 
necessary. 

The main drive would be on 
500-kv insulation. But with ade- 
quate direction and with the test 
equipment installed, it would be 
easy to add several young chemists 
to the staff and put them to work 
on secondary problems. In this way, 
a second benefit would accrue to 
the electrical industry, namely, the 
training of insulation chemists and 
engineers. 

One such secondary problem is 
to develop an insulation for medium 
voltage cables—11 to 50 kv—that 
will be entirely unaffected by water 
regardless of the integrity of any 
jacket which may have been pro- 
vided. This problem is regarded 
in some quarters as of prime im- 
portance because the maintenance 
of oil-impregnated paper cable pro- 
tected with lead sheath is becom- 
ing more and more expensive. With 
corrosion, mechanical damage and 
the increase expansion and con- 
traction of the sheath attendant upon 
heavier loading, cracks develop leav- 
ing an open path for moisture to 
the moisture-hungry paper within. 
An insulation proof against moisture 
would be of inestimable benefits to 
the electrical industry. 

The first question asked by both 
American and European chemical 
companies is, “How many hundred 
thousand pounds a year will be re- 
quired?” As a result, no resin has 
ever been specially devised for the 


electrical industry, the latter has had 
to take what has been developed for 
mass markets, e.g., packaging and 
dime store goods. The amount of 
insulation required for 350 kv to 
500 kv cable in the next ten years 
is very small. Therefore, if this 
fundamental problem is to be solved, 
the industry will have to make the 
effort to solve it. Of course, it is to 
be hoped that the resin which is the 
solution to the 500 kv problem will 
be at the same time the solution to 
the mass market at lower voltages. 

To achieve success there must be 
close collaboration between those 
carrying out this research and the 
chemical industry. It must be made 
clear to the latter that short-time 
dielectric strength is nci the most 
important criterion— almost any 
pure solid hydrocarbon will give 
high values. It is the de long-time 
dielectric strength that counts. For 
example, life tests on polyethylene 
over a two or three year period are 
most disappointing. It must be made 
clear that the paraffinic structure of 
polyethylene with virtually no un- 
saturation, makes it the worst pos- 
sible choice for EHV _ insulation. 
Furthermore, the molecule must 
have inherent oxidation stability, 
both because of milling and ex- 
trusion at the cable factory and 
because it may be operated con- 
tinuously at 70 to 100C. Polypro- 
pylene has an active tertiary hy- 
drogen making for inherent 
oxidation instability; even if loaded 
with anti-oxidants it is not satis- 
factory. It is obvious the tertiary 
hydrogen should be eliminated by 
copolymerization. 

If the electrical industry is to 
reach a solution of some of the for- 
midable problems lying ahead in the 
next ten to I5 years, it must de- 
velop insulating materials specifi- 
cally for the purpose in hand. This 
can be achieved through “tailoring 
the molecule.” The old policy of 
mass-producing one resin and then 
modifying it for application in 
different industries will have to give 
way to one where a resin will be 
specifically designed for each pur- 
pose. The cost of developing each 
new resin need not be exorbitantly 
high. 

In the next decade, there will be 
a requirement for 350 to 500-kv 
cables. Such cables can be built, 
but their load-carrying ability will 

(Continued on page 142) 
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1957 — 732,624 (15.4%) 
1958 — 760,737 (15.5%) 
1959 — 713,323 (15.3%) 
1960 — 706,517 (34.4%) 


BUDGET 


$ountalr 


1957 — 225,561 (4.8%) 
1958 — 231,180 (4.7%) 
1959 — 197,126 (4.2%) 


1957 — 413,005 (8.7.%) 
1958 — 377,866 (7.7%) 
,1959 — 376,332 (8.1%) 


@ 1960 — 447,014 (9.1%) 


1957 —.915,285 (19.3%) 
1958 — 889,659 (18.1%) 
1959 — 712,060 (15.2%) 


1960 — 778,753 (15.9%) 


Site 
bi 


f ay ‘ 7 ; 7 
ff Hh * ast North Central 


West North Central 


West ‘South Soren pes 


1957 =454,912 (9.6%) 
1958454464 (9.2%) 
1959 — 453,930 (9.7%) 
1960 — 436,545 (8.9%) 


3 Seersemtt Central 


1957 — 339,170 (7.1%) 
1958 — 397,585 (8.1%) 
1959 — 389,225 (8.3%) 
1960 — 423,090 (8.6%) 


1960 — 236,283 (4.8%) 


Capital xpenditures Villions of Dollars 
Distribution Miscellaneous 
LA 109 
1,089 131 
577 1,118 119 
2,088 647 1,201 127 
1,940 666 1,288 122 
1,548 571 1,343 161 
1,479 598 1,518 186 
2,234 747 1,566 199 
2,582 764 1,373 187 
2,369 708 1,413 180 


Transmission 
425 
504 


Generation 
1,275 
1,344 
1,925 


1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 


2,283 


1960t 209 


Source: Electrical World Surveys. * Continental U. S. t Prospective. 


70 January 25, 1960 e@ ELECTRICAL WORLD 





1960 Budget Bounces 
Back to $4.9 Billion 
—Up 4.9% Over 1959 


1957 — 826,021 (17.4%) 
1958 — 965,038 (19.7%) 
1959 — 1,031,884 (22.1%) 
1960 — 1,010,839 (20.6%) 


wane 


Weal 

Néw.Engiand 
1957 ='922,403 (4.7%) 
1958 — 191,539 (3.9%) 
1959 — 182,924 (3.9%) 
1960 — 197,902 (4.0%). 


Middle Atlantic — 


1957 — 616,980 (13.0%) 
1958 — 637,604 (13.0%) 
1959 — 612,525 (13.1%) 
1960 — 663,464 (13.5%) 


South Atlantic 


Construction Expenditures 
—Thousands of Dollars 
and % Total U.S.* 


ontinental U. S. 
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Electric utilities in the continental United States 
plan to spend $4.9 billion on new or improved fa- 
cilities in 1960. If carried through, 1960 expendi- 
tures will be 4.9% over last year and almost match 
the record $4.91 billion chalked up in 1958. 

Generation expenditures which accounted for bet- 
ter than 52% of the 1958 total are budgeted at $2.3 
billion in 1960 or only 46.4% of the total. This 
rate will be 3.9% under last year’s $2.4 billion and 
11.9% under the high of $2.6 billion in 1958. 

However, while total generation spending is sched- 
uled to decline, cuts will not be across-the-board. 
Fuel-plant expenditures which hit a peak of $2.0 
billion in 1958 are slated to drop 7.0% to $1.6 bil- 
lion in 1960 while hydro-plant additions will climb 
to a new peak of $726 million—up 4.5%. 

Transmission plant expenditures are heading for 
a record $813 million in 1960, up 14.8% over 1959, 
apparently as a result of construction delays caused 
by the steel industry shutdown. 

This year’s spending on distribution plant is 
pegged at almost $1.6 billion or 12.9% more than 
last year reflecting the additional requirements im- 
posed by substantial increases in kwhr sales to resi- 
dential and commercial customers in 1959. 

Miscellaneous expenditures for new office build- 
ings, warehouses, office equipment, and vehicles are 
estimated at $209 million in 1960—up $29 million 
or 16.1% over last year. 

Power company budgets are in line with changes 
in total industry spending plans for 1960. Power 
company budgets are scheduled to hit $3.5 billion 
in 1960—up 3.4% or $115 million over 1959. This 
will put them 7.1% under the high of $3.8 billion 
set in 1958. 

Generation spending is the only area of difference 
between power company and total industry spending. 
Here the decline is across-the-board with fuel down 
8.4% to $1.3 billion and hydro off 22.0% to $92 
million. This adds to a total drop of 9.5% in 1960. 

However, spending plans for transmission, distri- 
bution, and miscellaneous more than make up for 
the slack in generation. Transmission expenditures 
are estimated at $625 million in 60 for a gain of 
12.8% or $71 million. Distribution spending will 
be up $165 million or 14.2% to a record $1.3 bil- 
lion. And miscellaneous, while only 4.8% of the 
total, will be up 15.8% to $169 million. 

Federal agencies plan to spend $468 million in 
1960—a whopping 39.7% more than last year. 
Generation expenditures are mainly responsible 
with a 43.2% jump to $371 million. Fuel plant 
spending will be up 50.0% to $102 million and 
hydro construction will be up 40.8% to $269 mil- 
lion. Following close behind is transmission, pegged 
at $90 million—up $20 million or 28.6%. 

Municipal, state, and power district systems plan 
a boost of 1.3% in 1960 appropriations with genera- 
tion down 4.5% and transmission and distribution 
up 30.0% and 8.8% respectively. 

Cooperatives are the only group planning to spend 
less money in 1960. Their budgets are down 15.8% 
to $144 million with distribution showing the only 
plus sign—up 3.3% to $94 million. 





Construction xpenditures 


Trans- Distri- Miscel- 
mission i laneous 
New England 
Power Companies F ‘ 174,676 
Municipal, State & Power District Systems. 7,449 
Cooperatives. . . ‘ ; 799 
Federal Agencies : 
182,924 
Middle Atlantic 
Power Companies 4,522 121,958 794,574 
Municipal, State & Power District Systems. . . 223 , 296 1,55) 235,110 
Cooperatives ‘ , ; oh 2,200 
Federal Agencies : y 
Total . 227 ,818 
East North Central | 
Power Companies a ane : 138,621 | 173,569 41,171 
Municipal, State & Power District Systems. . 4 1,494 } 10,668) 979 27 , 809 
Cooperatives. 4,554 | 9,602) 759 23,300 
Federal Agencies pasrriigatene i creda : ae cat onenen 
Total ; — ; 144,669 | 193,839 | 42,909 712,060 


a a ae al 
West North Central | | | 
Power Companies ; 90, 458) 32,495 | 88,395 8,999 220,625 
Municipal, State & Power District Systems. ‘ 34,420) 6,429 16,144 3,756 | 60,749 
Cooperatives ROGOVUE. s éowks 9,201 16,668) 43,217 
Federal Agencies : (ie coeonel 5,741 | “eee 51,741 
Total eee 140, 488 46,278 53,866 121,207) 14,493 | 376,332 
South Atlantic 
Power Companies 208 , 521 11,355 | 75,934 | 205 ,085 | 16,808 | 517,703 
Municipal, State & Power District Systems... 32,911) 8,590 14,170 alae 57 ,798 
Cooperatives. . ; miei koe bie take ; 6,183 , 1,400 | 21,524 
Federal Agencies ‘ Se aim ee i 1,000 Kiko waarae hm 15,500 
Total Rabie : ig ee le 241, 432) 25,865 | 91,707 233,196) 20,325 | 612,525 
| si 1 a 
East South Central 
Power Companies ‘ 71,000} 22,032 29 , 568 32,496} 12,379 | 167,475 
Municipal, State & Power District Systems. . 22,730) ‘ul 8,677 27 ,214| 1,551 | 60,172 
Cooperatives. . . eg tiah Rigteak 9,500) 4,657 18,756 990 | 33 ,903 
Federal Agencies saat te 68 ,000) 27 , 675 27 ,000 | 5,000 | 127 ,675 
Total a 171, ,230) 49,707 | 69,902 19,920 | 389, 225 
; mie + s cecaielllin iia vicins siaeatctaiiecidpaoeale tia sia ccnntnsiinninemmnnaeiinaias 
West South Central 
Power Companies : 176, 2611 51,109 124,362) 9,894 | 361,626 
Municipal, State & Power District Systems. . 14,772) oes 4,420 18, 410) 2,989 | 40,591 
Cooperatives. . . 550) : 2,880 | 16,338 1,312 | 20,530 
Federal Agencies ; — 28,830 2,283 | 70 | 31,183 
Total... 191,033) 28 ,830 60, 692 | 159,110) 14,265 453, 930 


ee oe ape svesiiiaiiaieaieciaagiaitata 
Mountain | | i 
Power Companies A tae 38 , 297 | 12,424 24,562 | 45,179) 6,736 | 127,198 
Municipal, State & Power District Systems. . 3,939 159 | 2,161 12,167 | 1,902 19,974 
Cooperatives ; ; peta , SSE kk ws 5,957 10,226) 1,126 22,312 
Federal Agencies ; book ae eee 17,852 9,537 | 245 27 ,642 
Total Se ey ee 47 ,235) 30,435 | 42,217 67 ,817 | 197 , 126 
- omen . = eeu pens . a -_ mae aaunenenene —— = = = —— ————EEEEwE 
Pacific 
Power Companies 77 , 300) 65,175 53,554 | 148,766} j 357,751 
Municipal, State & Power District Systems. . 33; 262 | 161,663 | 15,666 | - | 271,619 
Cooperatives : ; nee, Rae awe 518 ; | 2,863 


Federal Agencies caeswen ee | 24,675 imate ae 81,090 
110 as 





Total 283,253 | 94,413 | (713,323 
Total Continenta! United States i 
Power Companies... . 1,400,888) 118,360 | 553,921 | 1,163,170) 146,240 | 3,382,579 
Municipal, State & Power District Systems. . . 166,903} 385,132 | 49,938 | 158,671 | 20,627 | 781,271 
Cooperatives. . ; 38, 498 | 33,950 | 90, 559 | 7,641 170,648 
Federal Agencies mee 68,000} 191,272 | 70,236 245 | 5,078 334,831 
Vote! a6 ae os, 289 om, 764 708 ,045 Vi 412, 645 | 179 , 586 4,669,329 


eS oreo —_ — a — eeeseneneeremene 
Alaska — 6, 208 894 8,513 
Hawaii vas ‘ 11,521 


Total United States 1,679, 641 z J - 4,689 , 363 


U. S. Possessions 
Puerto Rico & Virgin Islands. . . enol . - ; 39,573 
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—Thousands of Dollars 


New England 
Power Companies. . . 187,679 
Municipal, State & Power District Systems 8,530 
Cooperatives. . ee 1,693 
Federal Agencies es a tee 

Total 

Middle Atlantic 
Power Companies. . 261 , 686 157 , 669 
Municipal, State & Power District Systems 5,269 11,513 
Cooperatives 
Federal Agencies ‘ 

ee 169, 182 


East North Central 
Power Companies 298,545 140,912 232, 467 52,716 725,148 
Municipal, State & Power District Systems 20,114 1,920 13,129 4,083 39,246 
Ccoperatives 840 | 2,744 9,986 789 14,359 
Federal Agencies | 


Total 319,499 | 508 | 145,576 | 255,582 | 57,588 | 778,753 


West North Central | 
Power Companies 106, 591 45,188 98,084 | | 260,133 
Municipal, State & Power District Systems 47,408 | | 19,163 19,901 | 91,811 
Cooperatives 5,840 | 12,198 17,001 | 36,499 
Federal Agencies | 16,771 | | 58,571 
Total 159,839 | - 93,320 _ 134,986 | 16,524 | 447 014 
South Atlantic i | 
Power Companies 223,218 83,416 | 220,100 | 18,973 | 573,063 
Municipal, State & Power District Systems 26,441 2,557 14,305 | 958 | 44,352 
Cooperatives 4,986 15,335 | 728 | 21,049 
Federal Agencies 1,000 | 25 ,000 
Total 249,659 | | 91,959 | 249,740 | 20,659 | — 663,464 


East South Central } 
Power Companies 59,619 19,514 38 , 466 12,123 | 154,023 
Municipal, State & Power District Systems 10,751 9,729 27 ,750 1,637 49 , 867 
Cooperatives 3,000 3,521 18,381 1,188 26 ,090 
Federal Agencies 102,000 29 ,000 6,000 193,110 
Total 175,370 | _61,764 | 84,597, | 20,948 | 423,090 


West South Central 
Power Companies 129,855 67 , 371 137 ,338 12,803 347 ,367 
Municipal, State & Power District Systems 14,230 3,638 16,948 2,015 36,831 
Cooperatives 1,614 17,155 879 19,648 
Federal Agencies 30,549 2,000 150 32,699 

Total 144,085 | 30,549 | 74,623 171,441 ___15,847___ | 436,545 


Mountain 
Power Companies . 32,176 12,653 35,049 51,293 6,668 137 , 839 
Municipal, State & Power District Systems 21,246 231 3,020 12,849 2,779 40,125 
Cooperatives 5,723 10,124 1,103 16,950 
Federal Agencies 30,423 10,646 290 10 | 41,369 
Total 53,422 43 , 307 54,438 74,556 10,560 3 236 , 283 


Pacific 
Power Companies 107 ,083 18,872 46,925 159 , 369 17, 187 349, 436 
Municipal, State & Power District Systems 13,486 139,885 12,794 60, 663 8,707 235 , 535 
Cooperatives 1,110 2,514 986 4,610 
Federal Agencies 86,141 30,795 oa 116,936 
Total... 120,569 | 244,898 | 91,624 222,546 | 26,880 | 706,517 
Total Continental United States 
Power Companies. . . 1,283,060 92,466 625,041 1,328,040 169,142 3,497 ,749 
Municipal, State & Power District Systems 161,585 | 364,881 65,342 173,386 | 26,135 791,329 
Cooperatives . 9,680 ; 32,746 93,782 7,436 143,644 
Federal Agencies 102,000 | 269,023 90,212 290 6,160 467 , 685 
Total 1,556,325 | 726,370 813,341 | 1,595,498 | 208 , 873 4,900, 407 


Alaska. 2,012 3,280 1,251 183 6,726 
Hawaii ep Bosna acs 710 5,575 alia 10,001 


bp oo cone nce eee 


i 


+ ahr ane ene anna nm 


| 209,420 | 4,917,134 


Total United States . 1,559,677 | 728,382 817,331 | 1,602,324 


+ 


U. S. Possessions 
Puerto Rico & Virgin Islands. saa 16,710 165 7,610 8,126 2,518 35,129 
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| 19059 Transmission and Distribution Expenditures 


Transmission Underground Primary 
Lines Construction Distribution 


66 Kv & ‘ rans- Distri- Substations 
mission bution R 
New England 
Power Companies. ... : 2,403 3,262 S 8,798 
Municipal, State & Power District Systems 500 paket 336 
Cooperatives. Rise ; ee 
Federal Agencies bs Se ese ‘ , bsurahe én kl 
Total... sate ; 2,903 3 J 9,134 


Middle Atlantic 
Power Companies ; 20,324 : , 68,528 
Municipal, State & Power District Systems 67 ; 1,631 
Cooperatives ; Fo Stecteg ee ou ; 42 


Federal Agencies 
70,201 


East North Central 
Power Companies a 4 ; ; ; 43,293 
Municipal, State & Power District t Systems ‘itera ; 890 
Cooperatives . , 2,765 eek 5! Caan ; 1,187 
Federal Agencies : Ree. St Peete eee eae ; sea is 
Total... .. aston 47 ,070 10,458 ; E . ; 45,370 
West North Central 
Power Companies St 10,917 942 : ‘ 8,640 21,200 
Municipal, State & Power District — 4,671 362 : 2,180 8,661 
Cooperatives sae osi 6,572 Oca cate 9,522 2,418 
Federal Agencies... 1,910 pew ie 6,331 
Total... . a 24,070 1,304 . ‘ 20 ,342 38,665 


South ‘Atlantic 
Power Companies er 25,671 2,413 
Municipal, State & Power District Systems 4,579 410 
Cooperatives 3,107 298 
Federal Agencies 500 Gs micas 
Total. wees oat, 33 , 887 3,121 


East South Central 
Power Companies ie 15,087 2,585 ‘ 299 12,720 
Municipal, State & Power District Systems 2,878 772 A 2,368 6,885 
Cooperatives 3,069 5 9,844 923 
Federal Agencies 7,000 Bie . 19,000 
Total 28 ,034 4,870 : ‘ 12,511 39,528 


West South Central 
Power Companies 21,725 438 ; 38,576 5,300 33 , 287 
Municipal, State & Power District Systems 2,345 3,000 454 2,559 
Cooperatives 1,883 174 a Sep 10,916 8,514 754 
Federal Agencies ‘ eeecg mai f Pais 2,000 
Total j 25 ,953 612 52,492 14,324 38 ,600 


Mountain | 
: 10,905 2,278 | ; 17,388 4,220 i 12,003 


Power Companies 

Municipal, State & Power District Systems 1,175 127 3,897 68 | 1,886 

Cooperatives Ait eee 2,475 : 32 | 7 ,823 6,649 699 

Federal Agencies ; eee ipmees Shaan nies 164 565 
Total ; patie 14,555 eee 623 29,272 10,937 15,153 


Pacific 
Power Companies 31,303 ; ; o 7a7 j r 32,884 
Municipal, State & Power District Systems 4,592 1,343 ; oat 
Cooperatives 276 156 : 8 
Federal Agencies Saas 11,936 bey “one ait 
Total psig team ates tenn. © 48 , 107 2,575 13,682 
T otal Continental United States 
Power Companies , sas |§6SR 28,076 P 67,131 339,480 44,110 261 , 297 
Municipal, State & Power District Systems 23 ,648 3,307 . 5,868 37,928 6,388 36,881 
Cooperatives . saith 20,177 3,736 am 58,250 47,457 7 ,637 
Federal Agencies....... SP a 21,346 1,078 Se eee 164 40,661 
Total. seul 257 ,650 36,197 ; 435,822 97,955 346,476 


See. ie ; ; 189 146 
Hawaii....... ae ee et 40 eee es 171 


Total United States................... 258, 36, 426 38,410 73,072) ; 346,793 


U.S. Possessions 
Puerto Rico & Virgin Islands........... 1,140 380 40 250 3,510 





— lhousands of Dollars 


Transmission Underground Primary 
__Lines Construction Distribution 


66 Kv & Trans- Distri- Substations 


New England 


Power Companies. . . 6,898 7,620 

Municipal, State & Power District Systems 53 842 

Cooperatives 850 

Federal Agencies : : ose 
Total... 7,801 8, 462 


Middle Atlantic 
Power Companies 37 ,799 1,766 40,190 77 ,750 
Municipal, State & Power District Systems 12,500 426 
Cooperatives . 25 
Federal Agencies 
Total. . 50, 299 78,201 


East North Central 
Power Companies 42,717 1,739 7,479 64,233 
Municipal, State & Power District Systems 610 465 3,971 2,690 
Cooperatives 1,840 ica 5,046 4,390 1,443 
Federal Agencies ‘ 
Total 44,557 2,349 7,944 86,948 8,883 68 , 366 


West North Central 
Power Companies 19,518 24,044 8,553 22,386 
Municipal, State & Power District Systems 9,267 4,555 2,261 10,507 
Cooperatives 8,650 11,574 9,722 2,444 
Federal Agencies 4,660 
Total 37 , 435 40,173 20,536 39,997 


South Atlantic 
Power Companies 29,139 33,201 
Municipal, State & Power District Systems 495 2, 50 
Cooperatives 1,772 , 1,303 
Federal Agencies 300 540 
Total 31,706 37 , 577 


East South Central 
Power Companies A 9,891 
Municipal, State & Power District Systems 2,704 7,030 
Cooperatives 1,250 1,008 
Federal Agencies 8,000 ares 18,000 
Total. . 17,726 35,929 


West South Central 
Power Companies 28 ,083 33,815 
Municipal, State & Power District Systems 1,692 2,405 
Cooperatives 1,004 434 
Federal Agencies 1,034 2,382 
___ Total 31,813 39,036 


Mountain ' 
Power Companies 18,445 : } 15,676 
Municipal, State & Power District Systems 1,640 ' 7 b 2,323 
Cooperatives 2,516 ' es . 972 
Federal Agencies 1,205 : a gs aa 3,830 
23 , 806 22,801 


Power Companies 24,197 
Municipal, State & Power District Systems 4,253 
Cooperatives 740 
Federal Agencies 14,720 

Total 43,910 


Total Continental United States 
Power Companies 212,568 332,834 37,187 
Municipal, State & Power District Systems 32,604 7,010 43,505 6,277 
Cooperatives 18,622 eee 19 57,987 45,435 
Federal Agencies ; 25,259 ou 185 
Total . ; 289 ,053 87,188 434,511 


Alaska 3,000 
Hawaii. 55 


Total United States... .. one 292,108 | 10,995 87,713 


U. S. Possessions 
Puerto Rico & Virgin Islands 





19059 ‘Transmission and Distribution 


Transmission Underground Primary 
Circuit Miles Cable Miles Distribution 


66 Kv & Trans- Distri- Pole Miles ubstations 
1 Le ae Kve 
New England 
Power Companies 67 59 551 94 1,106,000 
Municipal, State & Power District Systems 1 31 81 17 10,000 
Cooperatives : 65 65 


Federal Agencies 
___Total. . 68 90 18 140 697 1,116,000 


Middle Atlantic 
Power Companies 199 1,219 2,890 4,195,000 
Municipal, State & Power District Systems 19 42 397 ,000 
Cooperatives 244 5,000 
Federal Agencies 

_ Total 616 3, 176 — 4,597 ,000 


East North Central 
Power Companies 1,428 3,010 3,284,000 
Municipal, State & Power District Systems 296 110,000 
Cooperatives 348 80,000 
Federal Agencies ; 

Total 


_3,474,000 


1,776 
West North Central 
Power Companies 546 ' i 1,674,009 
Municipal, State & Power District Systems 225 57 | i 463 ,000 
Cooperatives 1,228 \ l 193,000 
Federal Agencies 67 407 ,000 
Total 2,066 288 2,737 ,000 


South Atlantic 
Power Companies 921 196 
Municipal, State & Power District Systems 169 46 


4,128,000 
672,000 


16,000 
4,970,000 _ 


Federal Agencies ‘ 
Total 1,440 


Cooperatives 350 31 j I | 154,000 
oie j | 
i 


East South Central 
Power Companies 431 1,159 | 1,237,000 
Municipal, State & Power District Systems 862 C | 741,000 
Cooperatives 2,842 71,000 
Federal Agencies | i | 1,600,000 
Total. 9 | 4,863 2,9 | 3,649,000 
— ; ; enema ma eee 
West South Central | 
Power Companies 84 | ‘Qoees 500 | 4,582,000 
Municipal, State & Power District Systems 137 4 | 528 385,000 
Cooperatives 346 : i seers 5 4 51,000 
Federal Agencies |. 120,000 
Total... .. 1,361 | =e! ail 5,138,000 _ 
Mountain | | 
Power Companies 469 | 1,732 | 728,000 
Municipal, State & Power District Systems 59 | 448 i 202,000 
Cooperatives 388 2,951 i 44,000 
Federal Agencies 56 | 31,000 
Total 916 . _| 5,187 11,005,000 


{8 

Pacific ' 
Power Companies ; seal 910 3,258 2,449,000 
Municipal, State & Power District Systems 106 80 553 823 ,000 
Cooperatives 44 2 374 6,000 
Federal Agencies 97 fr | 617,000 
Total ; 1,157 59 274 | 4,185 | 3,895,000 


Total Continentcl United States | 

Power Companies , 6,247 280 1,959 | 21,210 |} 23 ,383 ,000 
Municipal, State & Power District Systems 818 63 121 | 4,404 | 3,803,000 
Cooperatives ; : 3,199 5 | 17,637 604,000 
Federal Agencies 5 309 3 | 56 2,791,000 

Total eee 343 2,085 | 43,307 '30,581,000 

aides <Deateneiainenaemmian 

Alaska ; Septet 26 93 11,750 
Hawaii ; Mie el hot a in aaa he i 50 5,000 


Total United States aaa 343° ~=—=«2,086 =| 43,450 += 22,820 ~—-|30, 597,750 


U. S. Possessions 
Puerto Rico & Virgin Islands. Perch ak its 457 150,450 





Construction 


New England 
Power Companies. 
Municipal, State & Power District Systems 
Cooperatives. . 
Federal Agencies 
Total . 


Middle Atlantic 
Power Companies 
Municipal, State & Power District Systems 
Cooperatives 
Federal Agencies 
Total 


East North Central 
Power Companies 
Municipal, State & Power District Systems 
Cooperatives 
Federal Agencies 
Total 
West North Central 
Power Companies 
Municipal, State & Power District Systems 
Cooperatives 
Federal Agencies 
Total 


South Atlantic 
Power Companies 
Municipal, State & Power District Systems 
Cooperatives 
Federal Agencies 
Total 


East South Central 
Power Companies 
Municipal, State & Power District Systems 
Cooperatives 
Federal Agencies 
Total 


West South Central 
Power Companies. 
Municipal, State & Power District Systems 
Cooperatives 
Federal Agencies 
Total 


Mountain 
Power Companies 
Municipal, State & Power District Systems 
Cooperatives 
Federal Agencies 
Total 


Pacific 
Power Companies 
Municipal, State & Power District Systems 
Cooperatives. 
Federal Agencies 
Total . 


Total Continental United States 
Power Companies. 
Municipal, State & Power District Systems 
Cooperatives. . 
Federal Agencies. . . 
Total. . 


Alaska 
Hawaii 


Total United States. . 


U. S. Possessions 
Puerto Rico & Virgin Islands. . 


Transmission 
Circuit Miles 


714 
511 
983 


2,208 


1,040 
67 
166 
22 
1,295 


337 

75 
125 
260 
797 


1,113 
113 
253 
39 
1,518 


582 
114 
323 
57 
1,076 


825 
125 
144 
935 
1,229 


6,691 
1,008 
2,187 
513 
10,399 


34 


75 


LL 


127 
60 
206 
15 
408 


139 
95 


234 


1,931 
46] 
711 

50 
3,153 
18 
12 


3,183 


20 


Underground 
Cable Miles 


Trans- 
mission 


Distri- 
bution 


2,569 
573 
4,600 


7,742 


4,425 
931 
2,621 


| 7,977 


1,234 


3,176 
493 
291 


23,550 
4,050 
18,049 
62 
45,711 


2,346 
pop sass ESSE 
142 
54 


en cee 


2,348 | 45,907 


i 
cece 0 on Mee caret = smn 


: 
+ 
' 


8 459 


Primary 
Distribution 
Pole Miles 


5,053 | 2,911,000 


5,624,000 

301 ,000 
655,000 
10,000 
| 6,590,000 


1,144 
170 
1,913 


3,227 


87 | 2,385,000 


284 
2,176 


| 1,043,000 
65,000 
1,400,000 
| 4,893,000 


' 
1,486 | 4,578,000 
162 438 ,000 
2,560 40 ,000 
| 145,000 

' 


4,208 5,201,000 


917 | 956,000 
n | 219,000 
2,754 |} 61,000 
216,000 
| 1,452,000 
aaeniffecmenoneaniannes 
i 
| 2,616,000 
| —- 982,000 
6,000 
4 967 ,000 
1,212 | 4,571,000 
6,133 
1,349 
15,148 | 


29 , 433 ,000 
4,181,000 
1,325,000 

: 2,971,000 

22,630 37,910,000 

19,750 
4,600 


snemmeestniaenmiaiiiidi 
22,632 | 37,934,350 


ERNE +-———— 


427 | ~—-527,180 





Transmission & 
Distribution Line 


Construction 


Transmission Line 
Construction Mileage and Kva 
1957 1958 1959 1960 


Transmission Lines — Circuit Miles 


Thousands ircuit Mi 
. of c rcutt Miles 66 kv and above........ sce, TOpnee 9,394 10,573 10,399 
22 — 65.9 kv....... 3,288 3,695 2,838 3,153 
Primary Distribution Lines — Pole Miles 


Se ere 53,017 41,145 43 ,307 45,711 
RON. cet cen ica 32,389 24,522 22,819 22,630 


Underground Construction —— Cable Miles 
SHIN gatos alow ad ad 252 234 
NI dies ig. as ee sa 0's as ee 2,563 1,749 


Substations Thousands of Kva ; 37 ,354 
| 
| 
' 


rien eisai 
1957 1958 1959 1960 


Millions of Dollars 


Transmission Lines 
66 kv and above. . 
22 65.9 kv. . 


Primary Distribution Lines 
Total 


Rural 


Underground Construction 


Primary Distribution Transmission 


Distribution 


Line Construction 


Substations 


Thousands of Pole Miles 


Maintenance — Millions of Dollars 


700 —— 


1958 1959 1960 





$709 Million for 1960 Maintenance 


Electric utilities in the continental United States 
are slated to spend $709 million on maintenance in 
1960. This represents a gain of 5.1% or $34 mil- 
lion over last year. Of the total, power companies 
will spend 81% or $572-million—up 5.4% over 
1959. 

Other industry groups report spending plans as 
follows: Municipal, state and power district systems 


Viaintenance— | 
1959 1960 


New England 
Power Companies 
Municipal, State & Power District 
Systems 1,944 1,954 
Cooperatives 146 175 
Federal Agencies 
Total . 


38,962 40,703 


41,052 42,832 
Middle Atlantic 
Power Companies 
Municipal, State & Power District 
Systems 773 763 
Cooperatives 674 701 
Federal Agencies 
Total 


167,802 182,397 


169,249 183,861 
East North Central 
Power Companies 
Municipal, State & Power District 
Systems 6,690 6,756 
Cooperatives 3,948 4,224 
Federal Agencies 45 50 
Total 145,865 147,820 


135,182 136,790 


West North Central 
Power Companies . 
Municipal, State & Power District 
Systems 11,962 11,327 
Cooperatives . 6,316 7,074 
Federal Agencies 794 734 
Total 49,426 50,776 


30,354 31,641 


South Atlantic 
Power Companies . 
Municipal, State & Power District 
ee 4,573 3,820 
Cooperatives i 6,682 7,484 
Federal Agencies............. 705 
76 ,206 


61,342 64,197 


East South Central 
Power Companies 
Municipal, State & Power District 
Systoms......... 


17,944 
6,728 
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$64 million, up 1.4%; 
10.2%; 


cooperatives $36 million, up 
and federal agencies $37 million, up 2.1%. 


Of the power company maintenance dollar, ap- 
proximately 39¢ will be spent on generating facili- 
ties, 9¢ on transmission plant, 48¢ on the distribu- 
tion system and about 4¢ on general plant such as 
office buildings, warehouses, transportation equip- 


ment, etc. 


ands of Dollars 


East South Central (continued) 
Cooperatives. ... 
Federal Agencies 
Total... 


West South Central 
Power Companies. 
Municipal, State & Power District 
Systems 
Cooperatives . 
Federal Agencies 
Total... 


Mountain 
Power Companies . 
Municipal, State & Power District 
Systems. . 
Cooperatives . 
Federal Agencies 
Total. . 


Pacific 
Power Companies. . . 
Municipal, State & Power District 
Systems...... 
Cooperatives . 
Federal Agencies 
Total 


Total Continental United States 
Power Companies . 
Municipal, State & Power District 
Systems. . . 
Cooperatives . 
Federal Agencies 
Total... . 


Alaska... 
Hawaii 


Total United States. ... 


U. S. Possessions 
Puerto Rico & Virgin Islands . 


1959 


7,346 
16,352 
46 ,275 


36,457 


3,684 
4,578 
1,645 
46 ,364 


13,918 


1,938 
1,626 
4,089 
21,571 


41,823 
25,941 
976 
12,981 
81,721 
542,910 
63,012 
32,292 
36,559 
674,773 


260 
2,288 


677 ,321 


4,277 


1960 


7 ,860 
16,370 
48 ,902 


40,271 


3,608 
4,990 
1,740 
50 ,609 


14,485 
2,130 
1,951 
4,206 

22,772 

43,776 

26,791 
1,113 

13,520 

85 ,200 

572,204 

63 ,877 

35,572 

37,325 

708 ,978 


428 
2,391 


711,797 


4,434 
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CANADIAN CONSTRUCTION 


Canadian electric utilities have budgeted $507 
million for new construction in 1960. This is $11 
million or 2.2% more than the industry spent last 
year and marks the first year-to-year increase in 

Spending downturn halted by 2.2% budget capital expenditures since 1957 when utilities poured 

$644 million into new facilities. 

ae ‘ Generation expenditures are slated to drop 1.2% 
transmission and 12.1% in miscellaneous to $257 million following a sharp decline of almost 

overcome drag of 1.29, cut in generation. 32% in 1959." As in the past few years hydro plant 


Total T Nfld & New 
Canada EL. i Brunswick Quebec Ontario 
Electric Plant Construction—Thousands of Dollars ee oe — sions ain — ieee emai 
Fuel 1959 | | 51,615 


1960 109,915 | 70,717 


boost in °60. Increases of 10.2% in 


Hydro 1959 160, 847 56,604 
1960 147,296 36,265 
Transmission 1959 97,811 25,022 38,661 
1960 107,551 23,085 40,735 

Distribution 1959 105,744 26,895 29,417 
1960 105,100 29,426 24,783 

Miscellaneous 1959 32,701 16,707 1,794 
1960 37, 330 29,854 i 3,408 

Total 1959 495,672 121,624 178,091 
1960 507,192 148 , 677 | 175,908 


53,000 
66,312 


— 


Maintenance—Thousands of Dollars j 
1959 56,572 | 11,922 26,323 
1960 61,431 i i | 28,513 


Line & Substation Construction— Thousands of Dollars 
Transmission Line i | | i 
66 Kv & Up —1959 47,975 | i i 11,246 
1960 53,398 j | i j 13,075 
22-65.9 Kv— 1959 5,364 i | i 3,512 
1960 5,858 | t i | 3,399 


rground ' i 

Transmission 1959 4,499 | | 1,054 
1960 3,225 | | 2, oa0 

Distribution 1959 4,340 ' } 548 
1960 5,389 j j 574 


Primary Distribution Line i 
Total 1959 53,575 } 23,081 
1960 49,997 19,904 
Rural 1959 32,617 3 22,489 
1960 28 , 637 19,012 


Substations 1959 47 ,003 25,237 
1960 42, 626 4 i | 23,585 


Line & Substation Construction 
Transmission Line—Circuit Miles 
66 Kv & Up 1959 
1960 
22-65.9 Kv 1959 
1960 


Underground—-Cable Miles 
Transmission 1959 
1960 
Distribution 1959 | 89 
1960 123 


Primary Distribution—Pole Miles 
Total 1959 776 
1960 556 
Rural 1959 486 
1960 161 


Substation—Thousands of Kva 


1959 150 2,375 
1960 110 1,841 
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First Increase in Uhree Years Boosts 


Canadas Budget 2.2% to $507 Million 


/ 


construction will bear the brunt of this cutback by 
falling $14 million or 8.7% from last year’s $161 
million. Offsetting the major part of this downturn 
will be fuel plant expenditures now pegged at $110 
million 11.1% higher than in 1959. 

In contrast to generation spending, transmission 
plant expenditures are slated for a 10.2% jump to 
$108 million—still considerably under the $126 mil- 
lion high of 1958. Distribution construction which 


holds fairly steadily over the years is scheduled for 
a negligible drop of 0.9% to $105 million. 

Results by province are also quite mixed. Among 
the big spenders Quebec shows a 22.2% increase to 
$148.7 million, Ontario indicates a 1.2% dip to 
$175.9 million, British Columbia is slated for a 
sharp drop of 21.5% to $63.7 million and Manitoba 
is down 18.4% to $32.5 million. Alberta and Sas- 
katchewan are up 33.7% and 10.2% respectively. 


Total ¥ British 
Canada Manitoba atchewan Columbia 
Electric Plant Construction— Thousands of Dollars pemmmnesannen oa 
Fuel 1959 98,569 9,061 10,763 
1960 109,915 6,633 912 4,570 
Hydro 1959 160, 847 18,107 | 610 s 3,113 
1960 147,296 | 12,583 | 9,300 7,006 
Transmission 1959 97,811 4,956 | 7,008 4,621 
1960 107,551 | 5,486 | 9,302 6,332 
Distribution 1959 105,744 | 7,210 | 5,212 ; 11,011 
1960 105,100 | 7,162 | 5,486 } 10,861 
Miscellaneous 1959 32,701 | eas | 746 
1960 37, 330 1,000 794 
Total 1959. . 495,672 |} 23,593 | 22,107 
1960 507, 192 26,000 29 , 563 


* eee ———$___—_+—_. 
Maintenance— Thousands of Dollars ' | 


1959 56,572 | 1,309 | 6,495 
1960 61,431 | 1,352 | 6,547 


Line & Substation Construction— Thousands of Dollars 
Transmission Line | 
66 Kv & Up—1959.. 47,975 | i i; 1,483 6,004 
1960 53,398 } 3,206 10,326 
22-65.9 Kv— 1959 5,364 8 enrardla 
1960 5,858 132 


Underground i 

Transmission 1959 4,499 i 745 
1960 3,225 | i ; ‘ 700 ; 

Distribution 1959 4,340 868 
1960 : 5,389 | 1,717 


Primary Distribution Line | 
Total 1959 ' 53,575 | 5,093 
Wc eh 49,997 i ° 4,971 
Rural 1959 32,617 2,578 
1960. . 28,637 2,081 


Substations 1959 47,003 3,829 
1960 42,626 3,481 


Line & Substation Construction 
Transmission Line—Circuit Miles 
66 Kv & Up 1959 
1960 
22-65.9 Kv 1959 
1960 


Underground—Cable Miles 
Transmission 1959 
1960 
Distribution 1959. 
1960. 


Primary Distribution—Pole Miles 
Total 1959 
1960 
Rural 1959 
1960 


Substation— Thousands of Kva 


1959 
1960 
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* = PINANCIAL 


é Net Income 
Hits Record High 
of $1.670 Million in 59 


Taxes Salaries &— Maintenance Depreciation Capital Net Income 
Wages ’ & Operating Charges 


Expenses 
W here 


Power Company 
Income Went 


lncreases 


GRANTED PENDING 
Number of 
Number Dollars : Applications Dollars 
1951 27 32,900,000 ee cscs 32 75,700,000 
1952 46 76,700,000 . neat bate 21 44,400,000 
1953 27 21,000,000 tee rahany si 22 62,700,000 
1954 21 54,200,000 Ss na Ws 3 16 37 , 600,000 
1955 19 25,500,000 bs a stag 8 10,500,000 
1956 7 6,700,000 11 35,100,000 
1957 13 58 , 500,000 20 68 ,000 ,000 
1958 22 76,000,000 31 100,300,000 
1959*. eta 25 54,300,000 : 27 86,800,000 


* Preliminary. 
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Total electric revenues for 1959 Composite Year End Balance Sheet 
for investor-owned electric uitilities 
were up 7.9% over the record- 
breaking year of 1958 All major Class A and B Electric Utility Companies 
classifications showed _ increases. 1959* | 1957 


ate hikes alne ay > Assets 
Rate hikes helped. They amounted Electric Plant and Adjustments. . . a watiia 42,750 | j 35,998 
to about $54 million and were placed Other Utility Plant and Adjustments 4250 3,993 
in effect at various times during the Total Utility Plant 47 ,000 ; 39,991 
7 . tl Reserves for Depreciation end Amortization of 
year. Net income continued its up- Utility Plant 9,000 7,570 
surge, totaling $1,670 million, a Total Utility Plant Less Reserves 38,000 | 35, 32,421 


f : ne Investment and Fund Accounts. ‘ 1,030 979 
x¢ 1. > “y ar. ’ 
10.2% hop over the previous year Current and Accrued Assets. . . 2,800 2,799 


Operating expenses were also on Deferred Debits 225 202 


sek y 24 ' Capital Stock Discount and Expenses 85 74 
the rise and amounted to 42.3¢ of Soaeadinul Gienthion - a 


every revenue dollar. Salaries and ‘Kiel aaaie dime wace 
wages took 17.1¢, fuel registering | —— ; 

55 aintenance and her Liabilities 

15.5¢. Maintenance an other Capital Stock 

operating expenses dipped slightly Preferred 


‘ aled C Ai 959 ¢ are Common 
and totaled 9.7¢ in 1959 compared eedeniceinaioitiain 


with 10.4¢ in 1958. Total Capital Stock 
With gross utility plant of inves- Long Term Debt 
. . wie. 8 tate id g 16 Bonds 

tor-owned utilities increasing 8.1% Other 

over 1958, depreciation charges Total Long Term Debt 


“1h: 2 P Current and Accrued Liabilities 
. yer b yn-doll é fol 
went over billion-dollar mark esavdes Sacssied thaaietinieaad cial 


first time, reaching $1,050 million. Dehervad Create 


Taxes continued to be the largest Contributions in Aid of Construction 


; 5 os wae i atement of Accumulated Deferred Taxes on Income 
expense in the income statement oO Surplus 


these companies. They accounted Earned 
for 23.2¢ of every revenue dollar Capital 
: ae eat Total Surplus 

and hit a record $2,120 million. Total Liabilities 

Gross corporate income was up 
11.1¢ lp ae » 10.2% Divi Balance Sheet Ratios 

1, net income ne ivi~ Reserve for Depreciation Percent of Utility Plant 
dends on both preferred and com- Current Assets Times Current Liabilities 


mon stocks will be up about 9.7%, Long Term Debt 7 
. : aye. *11: : Percent of Gross Utility Plant 
jumping to $1,225 million. After de- Percent of Net Utility Plant 


ducting this from a record $1,670 
million in net income, investor- ~* '959 estimated by “Elecfrical World.” 


(Millions of Dollars) 


owned electric utilities will have source: Federal Power Commission. 
around $445 million to transfer to 
surplus for use in helping to take 
care of the $3.4 billion construction 
budget expected in 1960. 

Total assets of Class A and B 
companies will total around $42.4 
billion in 1959. Gross utility plant 
will aggregate about $47 billion. Clete chbettiontl 


Security sales, as reported by the Bonds, Debentures, etc.| Stocks, Distribution of Security Sales 
Irving Trust Co, totaled $1,904 Institu- | Common ae ] 


million in 1959, 17.9% less than Public Honat aad _ Veta Now . Tetel 
investors | Investors| Preferred | Financing Capital | Refunding Issues 


a aan. ie cata | tee 329,300; 26,850 14,912| 371,062) 9,921) 361,141. 371,062 
previous year. the money False 1944 851,743! 103,950 62,535} 1,018,228 15,587| 1,002,641/| 1,018,228 
in 1959 was “new money” financ- 1945 1,113,603} 121,051} 127,268] 1,361,922 39,699| 1,322,223) 1,361,922 
ing. Debt financing was off from '%46 633,966 | 64,040) 384,441 | 1,082,447 | 172,846| 909,601| 1,082,447 


ES 


+ 4 4 on pannel eee 
1958, but common and preferred 1947 1,039,517} 153,159} 384,699) 1,577,375| 567,729) 1,009,646! 1,577,375 

ih Miaieteen 2 df 1948 996,641| 156,525) 297,460| 1,450,626| 1,314,456, 136,170! 1,450,626 
stock financing jumped from $554 949 959,978| 192,280) 640,953 1,793,211 | 1,444,826,  348,385| 1,793,211 
million to $641 million. 1950 838,108} 278,389 591,340 | 1,707, 037 | 1,300,040) 407, 797 | 1,707,837 


——— 


Bond and stock yields were on 1951 778,308| 110,696) 552,943| 1,441,947 | 1,432,257] 9,690) 1,441,947 
the increase during the year. 1952 929,167| 145,860 630,652| 1,705,679| 1,693,514)  12,165| 1,705,679 
% Aan” are 1953 973,075| 217,022) 766,594| 1,956,691 | 1,938,815, 17,876| 1,956,691 
Moody's Aaa public utility bond 1954 1,379, 885 | 184,063| 784,469| 2, 340,417 | 1,761,154, 587,263) 2,348,417 
yields went from 4.19% in Decem- rs menace ceenmsmearremss eee een 
ber, 1958 to 4.67% by Decemb 1955 871, 173] 130,298] 538,927| 1 540,398 | 1,409,415) 130,983) 1,540,398 
Sy 2298 WD VOT UF DOCSIS, 1956 911,145) 54,616) 518,227| 1,483,988 | 1,479,987) 4,001| 1,483,988 
1959. Moody’s 24 public utility 1957... 1,687,820) 338,667| 553,344) 2,579,831 | 2,559,234,  20,597| 2,579,831 
common stocks hopped from 3.- 1958... 1-701,683| 65,393] 554,081 | 2,321, 1157 | 2,209,219] 111,938] 2,321,157 


87% in December, 1958, to 4.01% 1959... 1,178, 820| 84,150| 641, 596 | 1 904, 566 1,904, 566| | 1,904,566 


in December, 1959, Souter Irving ‘Tet Co. vo 


Securitv Sales by Electric ( ompanies 


the $2,321 million shown in the 
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Power Companies 


Income Statement — 


Millions of Dollars 


1948 1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 

Total Electric Revenue 3,886 4,113 4,510 5,005 5,426 5,940 6,317 6,934 7,521 8,054 8,478 9,150 
Operating Expenses 2,019 2,030 2,158 2,400 2,577 2,801 2,880 3,076 3,353 3,635 3,713 3,875 
Depreciation. . . 364 389 438 475 513 565 634 705 776 835 914 1,050 


Total Expenses... 2,383 2,419 2,596 2,875 3,090 3,366 3,514 3,781 4,129 4,470 4,627 4,925 


Electric Operating Income 
before Taxes 1,503 1,694 1,914 2,130 2,336 2,574 2,803 3,153 3,392 3,584 3,851 4,225 
Taxes... 712 794 948 1,150 1,224 1,339 1,442 1,641 1,766 1,858 1,980 2,120 


Electric Operating Income 
after Taxes. 791 900 966 9680 1,112 1,285 1,361 1,512 1,626 1,726 1,671 2,105 
Other Income ! 118 132 147 154 166 149 181 188 201 210 194 190 


Gross Corporate Income 909 1,032 1,113 1,134 1,278 1,384 1,542 1,700 1,827 1,936 2,065 2,295 
Capital Charges? 243 267 282 311 322 343 396 443 481 509 550 625 


Net Income 666 765 831 823 956 1,041 1,146 1,257 1,346 1,427 1,515 1,670 
Dividends 501 566 625 658 732 788 876 952 1,062 1,060 1,117 1,225 
Surplus. 165 199 206 165 224 253 270 305 314 347 398 445 


Source: Federal Power Commission and Edison Electric Institute for the figures shown from 1948 to and including 1957; Edison Electric Institute for the 
actual figures for 1958, and Edison Electric Institute and Electrical World for estimated 1959. | Includes revenues of gas, water, and steam departments 
and interest on securities held. * Includes amortization, interest on long term debt, etc. 


1958 

Fuel 17. 16 17. 15 16. 17 15 15 
Salaries and Wages. at. 20 19 19 17 17 17 17 
Maintenance and Other 

Operating Expenses 11 10 10 10 10 10 10 9 

Operating Ratio 49. 47 47 45 44 45 43 42 
Depreciation 9 7.7 9 9 10 10 10 10 11 
Taxes 19 22 22 22 23 23 23 23 
Electric Operating Income 

Before Taxes 41.1 42.4 43.1 43 44 45.5 45 44 45 46 
Aiter Taxes 0 21.8 21.4 2.5 2 al. rs a 21 22 23 


Source: Federal Power Commission and Edison Electric Institute for the figures shown from 1948 to and including 1957. Edison Electric Institute for the 
actual figures for 1958 and Edison Electric Institute and Electrical World for estimated 1959. 


erage ol 
eal World's 


1960 Survey 


Percentage of Group Group’s Share of 
Reporting on Basis of U. S. Total 
Capacity Customers Capacity Customers 
Power Companies ‘ 99.1% 97 .9T% 75.9% 79.1% 
Municipal, State and Power District Systems ; 72.0% 58.8% 9.1% 13.0% 
Cooperatives ; 67 .4% 32.2% 0.7% 7.9% 
Federal Agencies 100.0% 0.0% 14.3% 0.0% 
All Groups 96.5% 87 .6% 100.0% 100.0% 
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Xqg Ohms Per Mile 


Engineering Reference Sheet 


Determine Series Reactance 


W. J. PITCHER, Planning Engineer, System Planning Engineering Dept, Dayton Power and Light Co, Dayton, Ohio. 


To preserve accuracy in the higher base voltages, the 
scale of %X has been divided into two scales, as has 
the scale of base voltage. The base voltage scale at left 
(D,) is used with the %X scale at left (E,). The base 
voltage scale at right (D.) is used with the % X scale at 
right (E2). 

Draw a line from phase wire size and stranding 
(Scale A) through the delta spacing on Scale C. Draw 
another line from where the first line crosses X (Scale B) 
through the base voltage (Scale D, or Dz) extending it to 
the reactance scale (Scale E; or Es). Read per cent re- 
actance on Scale E, or Ez respectively. 

Example 1. 

477 MCM ACSR 18 x 1 at 8.42 ft spacing 
69 kv X= 1.465 %/mile 

Example 2. 
1.75-in. expanded ACSR, 1,414 MCM at 34.5 ft spacing 
345 kv X == 0.064 % /mile 


Wire Size 
MCM ACSR (Stranding) 


336.4 (26x7) 
Ra77 (18 x11) 
477 (26x7) 
636 (36x!) 


636 (26 x7) 
954 Al (37) 
795 (26 x 7) 
954 (54 x7) 
F351 (45x 7) 
| 192.5 (54x 


F175 in Exp. ACSR-1,414 MCM | 470 


Twin Conductors 
| No.-MCM Spacing (Stranding) | 


2-300 Cu@6 in: (19) | 


2-300 Cu @8 in. (19) 
2-477@6in. (18x!) 


2-477@Bin. (I8 x!) | 
| 
| 


X- Ohms Per Mile 


Delta Spacing - Ft 


0.50 


MoMONSPONOMONY PO 
Tre. ee 

OAIHDONIAHAD D 
DOW GO WO 
DAD DADA 
ASASO Ae & 
DAGON 1 





Different wire sizes can be added by calculating X, 
and plotting wire size opposite X, on Scale A. 

Different base voltages may be added by calculating 
multiplier, ohms to %, base kva/10 (kv)*. Draw 
straight line from 1.00 on X ohm/mile scale (Scale B) 
to the multiplier on the %X scale (Scale E; or Ez). 
Where this line crosses base voltage scale (D, or Dy») 
insert the voltage. If the multiplier is on Scale E,, place 
voltage on Scale D,. If the multiplier is on Scale Es, 
place voltage on Scale Do. 


Note: Both multiplier and ohms/mile may be multi- 
plied or divided by the same number for convenience in 
plotting. 


Reference: “Nomography”—A. S. Levens, John Wiley 
& Sons, 1948. 


Dayton Power & Light Company 
Series Reaction Nomograph 

System Planning Dept. “6, 

5g 


7 


02 +002 
03+003 
0440.04 
054005 
06 +006 
07 +007 
08 $0.08 
£0.09 
0.10 

0.11 

0.12 
0.13 
-0.14 
154,008; 
6+0.6 
L7 £017 
18+0.18 
9+ 0.19 
20+£0.20 


/ 
AS, 
(325 


Reactance 
X% Per Mile 66 to I61 Kv 
X% Per Mile 154 to I6! Kv 


Bose JQO Mva 3 


2A 


021 & 
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Electric Utility Methods 


Shop-Assembled CT's Cut 


Installation Time 


GLEN BAKER, Meterman, 
KARL SCHLINGERMAN, Installer, 
Ohio Power Co, Newark, Ohio 


Shop assembly of sets of CT’s 
for the larger primary metering 
applications saves time and 
simplifies the installation of 
equipment in the field for Ohio 
Power Co. This method has 
saved an estimated $500 annually 
in construction labor costs for the 
company’s Southern Division. 


Sawdust Stops C 


The CT’s are assembled on a 
length of standard crossarm, with 
control cable and ground wire 
connections attached, in the meter 
shop. On the job the assembled 
unit is raised to the point of use 
with a hand line, thereby saving 
10 man-hr of pole-top assembly 
time. 

The scheduling of time in the 
shop allows for CT assemblies to 
be made during periods of 
inclement weather. 


ondenser Leak 


A. J. DESTAFANO, Plant Hagood, 
South Carolina Electric & Gas Co, 
Charleston, S. C. 


Sawdust injected into the con- 
denser cooling water when a small 
tube leak appears prevents load 
drop at peak operating periods of 
Plant Hagood of the South Caro- 
lina Electric & Gas system. The 
vacuum which surrounds the con- 
denser tubes pulls the sawdust in 
the cooling water into the tube 
hole. This plugs the leak until a 
more convenient time when re- 
pair can be made. 


The sawdust injector consists 
of a light-weight stainless steel 
tank equipped with quick con- 
necting type couplings for water 
inlet and outlet. It was devised 
and fabricated by Plant Hagood 
maintenance personnel. Sawdust 
is placed in the tank and the in- 
jector water outlet is connected 
to the condenser cooling water 
system. 

The injector water inlet then is 
connected by hose to the plant 
service water system. The higher 
pressure of this system forces the 
sawdust from the injector into the 
condenser cooling water. 


(More Methods on page 90) 
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ANOTHER STEP AHEAD IN VOLTAGE REGULATION 


ToxTnIN AS na. 


Mark-ll position indicator 


Ni ig OnE e-Ne for G-E voltage regulators 


protects lineman 


INDICATION [iiieiaae 


Exclusive Mark-II Load Bonus posi- 
tion indicator and indicator drive sys- 
tem for General Electric single-phase 
step voltage regulators provide posi- 
tive indication of tap-switch position. 
This gives more assurance against fear 
of injury to personnel or equipment 
when bypassing regulators on hot lines. 


A 


Linemen are aware that if a reg- 
ulator is bypassed with the tap-switch 
off neutral position, the dead short 
created across part of the series wind- 
ing can destroy equipment and seri- 
ously endanger the lineman. 

It is important that operating per- 
sonnel know that regulators are in the 
neutral position before bypassing. The 
new General Electric Mark-II Load 
Bonus position indicator provides this 
assurance. 


New Mark-II position indicator sys- 


tem—standard on all G-E ML-32 regu- 
lators at no price premium—is an 
example of General Electric’s continu- 
ing leadership in voltage regulators. 
This is another reason why G-E regu- 
lators cost less on the line. Ask your 
regulator representative for more in- 
formation. General Electric Company, 
Schenectady 5, New York. 423-43 
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? 
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NEW MARK-Il INDICATOR drive system elimi- 
nates possibility of indication error. Unique lock- 
ing coupling and gear-driven indicator assure 
positive alignment of indicator hand and tap- 
switch position. 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 
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Now... py] new medium transformer products 


PRE-FABRICATED ENCLOSURE 
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Sound level reductions of almost 20 db and a new low-cost, easily 
installed substation are making transformer news at General Electric. 
Lowest sound levels yet for medium* transformers are now available 
with G.E.’s new pre-fabricated enclosure (also known as “double- 
wall tank”). And, the reliable General Electric super-compact sub- 
station mounts all of the necessary reclosers, lightning protection, 
fuses, and metering equipment on the medium transformer. Here is 
what these new products mean to you... 


PRE-FABRICATED ENCLOSURE. Solving the ever-present problem 
of transformer hum in residential substations has long been the aim 
of General Electric transformer engineers. Construction of sound 
barriers or the use of low-sound transformers often have proved un- 
satisfactory or too costly. A significant development has resulted from 
General Electric research in the form of the pre-fabricated enclosure. 
By placing a pre-fabricated outer tank over a transformer with sepa- 
rately banked radiators, sound level reductions up to 20 db have been 
achieved. 


SUPER-COMPACT SUBSTATION. Reliable, low-cost, easily installed, 
this G-E unit is the most economical substation for use in thinly popu- 
lated suburban areas. The G-E super-compact substation has a low- 
voltage circuit arrangement which is more consistent with normal sub- 


* 501 to 7500 kva, 69 kv and below. 
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from General Electric 


station arrangement and application and requires a minimum of 
adjacent structure. A super-compact substation can be built around 
any G-E medium transformer. 


Product leadership is just part of our story. General Electric 
medium transformers are certified to deliver full value for your 
transformer dollar ... in terms of superior products .. . plus faster 
order handling and shipment . . . plus complete service before, dur- 
ing, and after installation. When deciding on your next medium trans- 
former, examine the complete “package” offered by General Electric. 
When you do, we're confident you'll recognize G-E superiority and 
how you get full value for your transformer dollar. 


For information or application help on General Electric Certified 
Full-value medium transformers, see your G-E Apparatus Sales En- 
gineer. General Electric Co., Schenectady 5, N. Y. 416-24 


Progress ls Our Most Important Prodvet 


GENERAL @@ ELECTRIC 


SUPER-COMPACT 
SUBSTATION 





High Lift Hoist 
Aids Substation Work 


A high lift hoist, for substation repair and mainte- 
nance, was designed by Marvin Wynn, electric fore- 
man at Niagara Mohawk Power Corp. Built in the 
local company shop, it is fabricated of high-strength 
tubular steel for maximum strength. The hoist has a 
capacity for safe lifts of 500 Ib. 

The hoist, which extends to 36 ft, is primarily for 
transmission substation construction and repair. It 
can handle insulators, bushings, bus components, 
small disconnect switches and any parts weighing up 
to 500 Ib. 

For use in the field, the base of the hoist is con- 
nected to the standard truck A-frame fittings. The 
hoisting line is attached to the winch, which is 
powered by the truck engine and controlled from the 
driver’s position in the cab. When disassembled the 
hoist parts become a compact package, for con- 
venient storage or easy transportation in regular elec- 
tric department vehicles. 
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Wood Planking Keeps Digger From Sliding 


LEONARD J. MATONIC, Underground 


Lines, Detroit Edison Co, Detroit, 
Michigan 


Protective pieces of wood 
planking have been fastened to 
the stabilizer blade of the Hydra- 
Hoe by the Underground Dept of 


90 


Detroit Edison Co to keep the 
machine from sliding forward 
while digging trenches for under- 
ground lines. Formerly, separate 
planks were laid on the pavement 
under the stabilizer to protect the 
pavement and to keep the ma- 


chine from moving. These planks 
had to be moved by hand each 
time the machine was moved. 
Having planks fastened to the 
stabilizer saves time and gives 
greater assurance that the pave- 
ment will not be damaged. 
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Since 1950, Southwire has grown from 10,000 
to 250,000 square feet—an independent wire 
and cable manufacturer with skilled manpower 
Multum: aim el lume hail) Co 


SOME THINGS NEVER CHANGE AT SOUTHWIRE 


to us. And it gets the same personal attention as one 


Sure, a fellow may have to walk a little farther 
from his car to the plant, or use the telephone to 
get information instead of stepping into the next 
office for it — but at heart we’re still a small plant 
in a small town, waiting anxiously for each order 
and eagerly watching its progress through the mill 
with care and pride. 

We’re still Jim, and Jack, and Dave, and Pete— 
to our customers and to each other. The order for a 
thousand pounds of copper wire is still important 


TErrace 2-6311 


for a million and a half pounds of ACSR transmis- 
sion cable. 

True, constantly expanding product lines, larger 
and more modern facilities, and continuing research 
programs, are added reasons for doing business with 
SOUTHWIRE . . . but personal attention, dependable 
service, and quality products, are the things that 
have built our business and will continue to make 
SoUTHWIRE a good place to trade, 


* Bare and Weatherproof Copper and Aluminum Line Wire * Neoprene. Polyethylene, and VWP (Vinyl) Weatherproof Copper Aluminum 

and Triplex * U.R.C. (DBWP, TBWP) Copper * Copperweld® Conductors * Copper and Aluminum Building Wire * ACSR and All 

Aluminum Cable * Galvanized Steel Guy Strand and Static Wire * Aluminized Steel Guy Strand and Static Wire * Aluminum Alloy 
Wire * Cable Accessories * NM Sheathed Cable 


ALSO FABRICATORS OF COPPER AND ALUMINUM FOR WIRE AND CABLE MANUFACTURERS 
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Procurement & Products 


MEETING 


PRICES > 


PROBE > 


FLEET > 


DELIVERY }> 


Public Utility Buyers Group meeting in Atlanta next week will 
discuss such pertinent topics as pricing structures, steel and substi- 
tute materials, and capital equipment purchases. George H. Cole, 
manager of purchases for Alabama Power Co, will talk on “Arti- 
ficiality of Pricing Structures.” C. W. Mills, manager of electric 
utility sales for Westinghouse Electric Corp, will talk on “Obtaining 
Value for Your Electric Utility Dollar.” 


“Purchasing’s role in capital equipment buying” is topic of talk to 
be given by Mark B. Covell, Union Electric Co, at the Atlanta meet- 
ing. William S. Ginn, General Electric Co vice president, will 
discuss “Scheduling and Pricing Problems—Heavy Electrical Equip- 
ment.” Chet F. Ogden, vice president of Detroit Edison Co, will 
elaborate on the Business Survey of the National Association of 
Purchasing Agents. 


Line Material Industries announces 10% price reduction on 20/34.5- 
kv grounded wye distribution transformers rated 500-kva and below. 
The reduction is to encourage greater application of 20/34.5-kv dis- 
tribution systems, says A. R. Waehner, director of transformer 
product sales. The reduction applies to transformers on order and 
shipped on or after Jan. 14. 


Philadelphia Grand Jury investigating pricing policies in the elec- 
trical manufacturing field is expected to wind up its work by late 
February. If it finds “probable cause to believe the law has been 
violated,” it will hand down indictments at that time. 


Helicopter is purchased by Southern California Edison Co, among 
the very first of the power companies to make such an acquisition. 
At the time of purchase the utility was buying some 30 hours of 
chartered helicopter time each month for such jobs as powerline 
patrol and its annual snow survey. With the acquisition of the 
new plane, the utility intends to explore additional uses for it, hop- 
ing to find additional economies. 


“SPALT” spells “Special Attention” at Royal Electric Manufactur- 
ing Co, makers of power switching equipment and special devices. 
With the “SPALT” label attached to a recent rush order, the firm 
was able to engineer and manufacture three bushing terminals and 
ship them in just 16 working hours. All Royal workers have been 
alerted to the special demands of the “SPALT” rush order label. 


News of Manufacturers 
New Equipment 


Readers Service 
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; Machined, one piece, four jaw, gripping unit 


Safety Zone 


\ 


, Wire Stop Stainless Steel Spring 


‘ 


Conductor Size Control Gatun Cline Sag Guide Heavy Shell 


a details make the difference! 
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Procurement & Products 


NEWS OF MANUFACTURERS 


Preformed Line-Fanner Suits Are Dismissed 


Action involved alleged infringement on short pitch armor 
rods and dead ends and claims for relief by the firms 


Patent infringement suits brought 
by Preformed Line Products Co 
against Fanner Mfg Co on short 
pitch armor rods and dead ends 
have been dismissed by a Federal 
District Court judge in Cleveland. 
The court also dismissed Fanner’s 
counterclaim for damages. 

It is not known whether Pre- 
formed will appeal. 

Background of the suits dates to 
1936 when Thomas F. Peterson, 
president and principal stockholder 
of Preformed, filed a patent appli- 
cation for helical preformed rein- 
forcements used in combination 
with line conductors (the preformed 
armor rod). The patent was granted 
in 1942 and Peterson first licensed 
Fanner to make the armor rod in 
1944. In 1947 the license agree- 
ment was broadened to include 
Peterson’s application for a second 
patent covering armor rod. 

But claimed deficiencies in design 
were discovered, prompting Peter- 
son in 1948 to file a third applica- 
tion which in 1952 matured into the 
“short pitch” patent, which was one 
of the patents in contest. Peterson 
claimed that Fanner was not li- 
censed under the “short pitch” pat- 
ent. 

In the meantime, Peterson in 
1946 filed a fourth patent applica- 
tion, which in 1956 was granted for 
a preformed dead end. Peterson 
claimed that Fanner was not author- 
ized to make dead ends—a claim 
which Fanner contested. 

The suit hinged on the claimed 
infringement of the “short pitch” 
and “dead end” patents. 

In the ruling handed down Jan. 6, 
Judge Charles J. McNamee: 

e Dismissed the infringement 
claim on the short pitch patent, rul- 
ing that the short pitch feature was 
not sufficiently different to make 
that patent a valid one. 

e Ruled that should the short 
pitch patent be considered valid, 


94 


Preformed had implicitly licensed 
Fanner to use it by accepting armor 
rod royalties from Fanner all during 
the time Fanner had been making 
only the short pitch variety. 

© Held the dead end patent valid 
and said Fanner had infringed upon 
it, but ruled that Preformed had 
misused its dead end patent after it 
was granted in 1956. The misuse of 
this patent, the judge ruled required 


him to deny all of Preformed’s 
claims in this particular action. He 
said the denial of relief will continue 
until Preformed “is able to show that 
it has wholly abandoned its im- 
proper practices and that the conse- 
quences of such practices are fully 
dissipated. 

@ Dismissed Fanner’s counter- 
claim for damages because Fanner 
did not establish to the satisfaction 
of the court “the fact of damages.” 

© Held he did not have the juris- 
diction to rule on Preformed’s cross- 
charges of unfair competition. 


Daystrom Reports LP&L Computer 
Has 99.75% Availability 


The computer and data-logging 
equipment, designed, built and in- 
stalled at Louisianna Power & Light 
Co’s Sterlington station near New 
Orleans by Daystrom, Inc, has 
achieved 99.75% availability in a 
six-month test. No time was lost be- 
cause of the failure of the computer 
which is the heart of the system, al- 
though some 4,000 transistors and 
7,500 diodes were involved in the 
system. 

It operated virtually 24 hours a 
day for the past six months and 
attained a degree of reliability 
never before realized in industrial 
operation, said Daystrom spokes- 
men at a recent press conference 
held by their company to announce 
test results. 

The Sterlington computer was in- 
stalled for operational information 
at the plant in March, 1958, the 
first such system in the electrical 
industry. The six-month test ended 
at midnight January 4, 1960. 

Elimination of moving parts and 
replacement of electronic tubes with 
solid state components such as tran- 
sistors are the key factors respon- 
sible for the high degree of 
reliability of the eqnipment, 


according to Daystrom’s President 
Thomas Roy Jones. 

When making negotiations for 
the Sterlington computer contract, 
Daystrom guaranteed the system to 
operate better than 99% of the 
time, 24 hours a day, 7 days a 
week. Louisiana P&L records dis- 
close that the equipment actually 
bettered the guarantee. Daystrom 
was the first manufacturer to make 
such a guarantee for a computer 
system. 

“The few times that the equip- 
ment was out of service, mainte- 
nance personnel found that the 
trouble was in accessory equip- 
ment, not in the computer, says 
Jones. 

W. T. Hess, Louisiana P&L’s 
vp and chief engineer, observed 
that the system first logged essential 
data for the men operating the 
Sterlington plant, and, almost 
simultaneously, reduced these data 
and developed information from 
them so that they could more 
effectively use the equipment under 
their control. The system, he said, 
does six things: (1) Automatically 
monitors 350 points involving tem- 

(Continued on page 96) 
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THE LARGEST 
IMPULSE GENERATOR IN EUROPE 


The illustration shows a 4,000,000 volt 
18 stage, 2 column Ferranti Impulse 
Generator, energy rating 285 kW seconds, 
D.C. charging 220 kV per stage. Designed 
and built by Ferranti engineers, it is the 
largest impulse generator in Europe and is 
now installed in the Ferranti Transformer 
Factory at Hollinwood, England for high 
voltage impulse testing of large power 


transformers. 
Ferranti High Voltage Impulse Generators 
are used throughout the world. 


rt 


F 


FERRANTI 


OVER 5,000,000 kVA 
per annum 
of TRANSFORMER CAPACITY 


The Ferranti transformer plant at 
Hollinwood, Lancashire, ngland, 
covering an area of over 300,000 sq. 
ft. has a manufacturing capacity per 
annum of over 5,000,000 kVA of 
Large Power Transformers, Dis- 
tribution Transformers, Voltage 
Regulators, High Voltage A.C. and 
D.C. Impulse Testing Plant and 
Specialised Equipment. Contracts 
include the supply of transformers 

for the Garrison Dam and 
McNary Dam Projects in the 
U.S.A. and the Alcan Project 

in Canada. 


FERRANTI 


NEW YORK TORONTO & ST. CATHARINES 


Ferranti Electric Inc., 30 Rockefeller Plaza, N.Y. 20 Ferranti-Packard Electric Ltd., Ontario, Canada 
OFFICES AND PLANTS OF FERRANTI LTD FT 176/2 
MOSTON: Manchester 10, England WEST GORTON: Manchester 12, England EDINBURGH: Ferry Road, Edinburgh 5, Scotland 
WYTHENSHAWE: Manchester 22, England GEM MILL: Chadderton, Lancs., England DUNDEE: Kings Cross Road, Dundee, Scotland 
Head Office and Plant: HOLLINWOOD - LANCASHIRE - ENGLAND London Office: KERN HOUSE - 36 KINGSWAY - W.C.2 
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Daystrom Tests Computer 
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peratures, pressures, and flows and 
THE BALL THAT COUNTSY scans them in rapid sequence to 
determine whether they are within 
pre-set operating limits; (2) Sets 
off alarm if measured and/or com- 
puted variables are found to be out- 
side preset upper and lower operat- 
ing limits; (3) Identifies and locates 
the cause of the trouble; (4) Pro- 
vides a record which indicates time 
and location of the difficulty, also 
giving deviation from the normal; 
(5) At regular intervals, it prints the 
value of each of a multiplicity of 
variables in the process system; and 
(6) On demand, any one of the 
measured and/or computed vari- 
ables may be typed out in its 
correct dimensional unit every 12 
seconds. 

On the basis of experience at 
Sterlington, says Hess, Louisiana 
P&L is installing another Daystrom- 
designed-and-manufactured digital 
computer control system at its new 
230-Mw station which will go into 
service at Little Gypsy, La, in 
1961. This will be the first such 
fully automatic utility installation 
in the country. The equipment will 
continuously monitor 1,226 check 
points and, based on the informa- 
tion derived therefrom,  auto- 
matically start, operate, and shut 
down the generating station. 





AIEE Publishes Standards 
On Power System Dences 


, The following standards publica- 
BEHIND BITUMINOUS is unlimited supply and ever tions have been made available by 
increasing technology of utilization. No other the American Institute of Electri- 


: cal Engineers: “Test Procedure for 
usable power source is backed by both these im- Magnetic Amplifiers,” No. 433; and 


portant characteristics. _ “Recommended Guide for Measure- 
You can base your constant power-fuel needs | ment of Rotary Speed,” No. 533, 

. . . . . ! y 2 . a B. 

on bituminous with confidence—B&O Bitumi- both free of charge 


. ' ' “Practices and Requirements for 
nous, of course ! Ask our man! Pool-Cathode Mercury-Arc Power 


BALTIMORE & OHIO RAILROAD, BALTIMORE 1, MD., PHONE: LEXINGTON 9-0400 Converters,” No. C34.1, is $1.40, 
“Schedules of Preferred Ratings for 
Power Circuit Breakers,” No. 37.6, 
50¢; “Requirements for Automatic 
Circuit Reclosers and Automatic 
Line Sectionalizers for Alternating- 
Current Systems,” No. C37.22, 
$1.35; “Requirements for. Electrical 
(Continued on page 98) 
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THE PORT JEFFERSON 
POWER PLANT 

OF THE 

LONG ISLAND 
LIGHTING COMPANY 


THE E. F. BARRETT 
POWER PLANT 

OF THE 

LONG ISLAND 
LIGHTING COMPANY 


ith commercial demands steadily and rapidly increasing, we take 
great pride in the fact that the Rao ORGANIZATION is constantly 


contributing to the efforts and growth of our great country. 


In power plants, such as these, we supply the High Voltage Power Dis- 
tribution Systems that feed the arteries of our Nation’s Industries, and 
help make possible the production of many of the essentials we enjoy in 


our American Way of Life. Re 


RAO ELECTRICAL EQUIPMENT CO,, ENG)” 


314 East 39th Street, New York 16, 
MUrray Hill 5-9500 


Savannah, Ga. ADams 2-7151 
Charleston, S. C. SHerwood 48185" 
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From brawny, liquid-filled transformers 
outside of the Math and Physics Building, 
Field House, and Fine Arts Building, to 
whisper-quiet dry type units in the class- 
rooms, laboratories, and dramatics hall, 
the University of Wichita uses Marcus 
transformers for dependable, trouble-free 
performance. 

All Marcus transformers, both dry and 
liquid-filled score “‘excellent’’ in factory 
tests. Loss tests, hi-pot tests,impulse tests, 
and sound-level tests are passed with 
flying colors. For full power and guaran- 
teed satisfaction, specify Marcus for your 
next transformer installation. 


"Mark of Quality” Pm 


Representatives in Principal Cities | 
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AIEE Publishes Standards 
(Continued from page 96) 


Indicating Instruments,” No. C39.1, 
$2.50; “Guide for Loading Oil-Im- 
mersed Distribution and Power 
Transformers,” No. C57.92, $2.00; 
“Guide for Loading Dry-Type Dis- 
tribution and Power Transformers,” 
and Terminology for Relays,” No. 
83.16, $2.00. 

All but C37.22 may be obtained 
by AIEE members at a 50% dis- 
count; No. C37.22 is 70¢ per copy 
to members. 


MANUFACTURERS BRIEFS 


Multi-Amp Electronic Corp will 
supply to Yankee Atomic Electric 
Co a 5-kva portable testing unit 
for checking feeder circuit break- 
ers prior to installation at the 
134-Mw Rowe, Mass, plant. It is 
first unit of this type to be used 
for this application in a nuclear 
electric generating plant, says Multi- 
Amp. Breakers to be tested are 
low-voltage, 25,000-amp interrupt- 
ing. Unit will be used later in the 
preventive maintenance program. 
Input of the model used for testing 
is 480-v, 60-cycles, single-phase. 
. . » Leeds & Northrup’s President 
I. Melville Stein predicts increased 
demand in *60 for products made 
by the instruments and controls 
industry. He also forecasts a 10% 
increase in the sales of his com- 
pany, barring renewal of the steel 
strike. On the basis of the figures 
of the first 11 months of 59, he 
expects L&N’s ’59 orders to exceed 
by 25% the °58 total. American 
manufacturers, in the face of foreign 
competition, must obtain higher 
productivity and lower costs, says 
Stein. Instrument users are cutting 
present maintenance costs, as well 
as preparing for the future by send- 
ing engineers and technicians to 
cost-free training schools main- 
tained by instrument manufacturers. 
At the same time, he added, the 


instrument industry, in advocating 
modernization of facilities and 
addition of research centers, is 
keeping pace itself ... The Fluor 
Corp, Ltd, reported an estimated 
consolidated net loss of $752,000 
(Continued on page 100) 


1500 KVA OIL FILLED TRANSFORMER 


MA RCUS TRANSFORMER CO., Inc. 


RAHWAY, NEW JERSEY 
A COMPLETE LINE OF DRY TYPE AND LIQUID-FILLED TRANSFORMERS THRU 5000 KVA 
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Burton browne advertising 


because G@\'\T) REDUCES LOGGING TIME 
TO SECONDS...CURTAILS COSTLY OUTAGES 


of Oklahoma reports greater continuity of service and fewer 


1 using PANALARM Annunciators in its new Tulsa station 


PANALARM “‘flashing-ringback sequence” Recording Annunciator se = es 
System converts raw data into usable information in seconds—a = 000 oo]. 
tremendous improvement over slow, old fashioned manual logging. 

Costly outages are fewer because of the speed and reliability with 

which off-normal conditions are registered. 


The Recording Annunciator System sounds an alarm when trouble 
occurs. Simultaneously, it prints an accurate alpha-numeric digital 
record of the date and time of trouble and identifies the equipment 
that failed and/or returned to normal, eliminating possibility of 
operator error. 


Another big advantage is that it continues receiving and recording 
information during emergencies, relieving the operator of this burden. 
The operator then concentrates his entire attention on ending the 
emergency. Later, a precise, sequential record is available for both 
operators and engineers to study as a basis for preventive mainte- 


nance and action. 
PANALARM ANNUNCIATORS record critical infor- 


For an optimum competitively priced Recording Annunciator System mation on 7 turbine generators related to differential 


shutdown, overvoltage, ground detection, motor control, 
for your plant, talk to Panellit engineers. loss of field, pressures, temperatures, and shutdown or 


Sales and engineering offices in all principal cities. bus tie transfer operations. 
For complete technical details on the Recording Annunciator, write for Bulletin 102A today. 
ANEI Cii> 
7401 North Hamlin Ave., Skokie, Illinois Phone: ORchard 5-2500 


Annunciators ¢ Control Panels * Data Systems ¢ Contract Maintenance and Installation 





ac More Manufacturers Briefs 
LET ASPLUNDH (Continued from page 98) 


CLEAR THE WAY 70 L0 F for the fiscal year ended October 
31, after non-recurring write-offs 

amounting to $1.3 million. This 
LINE COSTS compares with net earnings of $1.9 
million for the previous year. Con- 

solidated net sales were about 
ONLY COMPLETE COAST-TO-COAST | S$rie million, compared with 
LINE CLEARANCE SERVICE $120.5 million in ’58. New orders 
received during the 12 months 
TRAINED PERSONNEL totaled $70 million, compared to 
SPEEDS OPERATION $115 million for °58. Backlog of 

An organization administered and uncompleted work at year’s end 
supervised by 30 years of experi- was $56 million, against $86 million 
= and ype to make a year before . . . General Electric 
er man os : ° 
ree a, read weemerss; | spokesmen recently quoted savings 
done faster, more efficiently. possible through use of fully auto- 
mated steam generating stations 

JUIPMEN / used in conjunction with transis- 

CUTS COSTS torized digital computers compat- 

Mechanized Lifts, Chippers, modern | ible with existing sensing devices. 
tree trucks, and specialized tools | Automation could realize capital- 
combined into proper operating units ized savings on a 500-Mw steam 


reduce manpower and costs in some . 
; OX ¢ e, of about 
cases as much as 40% to 50%. station, for example - a 
$1% million to $2% _ million. 


Y STANI | Cost of installing automation equip- 

REDUCE HAZARDS ' ment for this size plant runs about 
Nationwide safety program reduces $1 million more than for conven- 
accidents to minimum . . . assures line tional control equipment, which 
clearance with no delays and lowest could be paid off through opera- 
peretate oct, tional economies. Chief economy: 
| improved reliability, if increased 
as little as % of 1% would save 
$750,000 for a 500-Mw station, 


ALtivr 
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“LIMITS LIABILITY 


oe and if increased % of 1%, $1% 


clearance field both in scope and au : 
high limits of protection. Coverage million. More precise control of 


can be provided to meet yourneeds | operating coditions would provide 
at a low cost, a further $750,000 capitalized 
in mii? DELAt saving. Fuel economy would realize 
gy AB BL capitalized savings as high as 
FOR SATISFIED CUSTOMERS $500,000; elimination of record- 
Aapladh mon enderdiund the waive ing instruments about $50,000. 


of courtesy and good workmanship ita as . ae 
in keeping your customers satisfied. GE says staff could probably be re- 


Their public relations training assures | duced one man per shift, for a 
good will for your Company. | capitalized saving of $200,000... 
| Mears Electric Circuit Breakers, 
ASPLUNDH TREE EXPERT COMPANY § = which makes air and fused circuit 
Jenkintown, Pa. and Principal Cities | breakers, 600 to 6000-amp, will 
< oo move into a new building at Beaver- 
x this profitable book- A " | ton, western suburb of Portland, 
ne Govone f ey: _] | Ore, shortly. The 20,000-sq-ft one- 
? tre ie) =| story building will have improved 
—" facilities for testing, shipping and 
Storage of thermostats and circuit 
breakers. The plant offers expansion 
possibilities for the company, 
launched in 1957 when it bought out 
Electric Controls, Inc, and rein- 
forced when it acquired stock inter- 
est held by Cemco Electrical Mfg 
Co, Ltd, of Canada, when Cemco 
sold out to Federal-Pacific Electric 
Co. 
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PORT OF SAN DIEGO UNDERGROUND 
DISTRIBUTION SYSTEM PLANNED FOR 
FLEXIBLE, DEPENDABLE SERVICE 
AND EASE OF EXPANSION 


Continuity of power service at the 
Port of San Diego 10th Ave. Ter- 
minal is a “‘must.’’ An extensive 
array of material handling equip- 
ment will serve the warehouse as 
well as rail and truck transportation 
required to load and unload nine 
ocean-going freighters simultane- 
ously. Adequate provisions have 
been made to maintain continuous 
electrical service for the 2600-foot 
wharf even when the need occurs 


for expanding its present facilities. 

Sound planning included two lines 
of service to each transformer 
through the use of twenty-six sub- 
mersible G&W 3-pole, 15 kv, 400 
ampere load break oil switches. Two 
types were used. The Type RAL isa 
3-way unit serving the function of 
three separate switches—1) a loop- 
through, 2) an isolating and 3) a 
double throw switch. The Type 
RAM is a 4-way unit that permits 


variable combinations of feeders and 
loads by tying to the switch bus 
through individual load break dis- 
connects. Stud bushing compart- 
ments on the switches make system 
expansion possible without inter- 
ruption of power service. There is a 
G&W load break oil switch to solve 
your problem. A G&W representa- 
tive will be glad to tell you about 
them or send for the new switch 
folder for additional information, 


J. E. Liebmann, Harbor Engr. 
(left) and Willis Lipscomb, 
Design Engr., point out stud 
bushing compartments on G&W 
Type RAM switch. These com- 
partments permit connection of 
additional cables without taking 
the switch out of service, thus 
avoiding an outage. 


G&éWwW ELECTRIC SPECIALTY COMPANY 


3500 West 127th Street, Blue Island, Illinois 


Representatives in principal cities + Canadian Mfr.— Powerlite Devices, Ltd., Toronto 
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Size of 
35 GDE % 


<" SEE HOW all your guying requirements 
met by applying Prefor a GUY-GRIP dead- i 


SEND for 32-page Application 
Procedures book, ‘‘THE GOOD GUY,”’ 
and the 24-page pocket-size 


? companion booklet. 


oo 





GUY-GRIP 


StandardiZé on one... 
or the other... 
or a combination 
of both. 
Choose Open Helix Loop 
or Cabled Loop 


@UY-GRIP dead-ends 
TO SUIT YOUR 

SPECIFIC DESIGN 
REQUIREMENTS 


You can look uo T% Jaaformedl. 


i 


PREFORMED LINE PROD a COMPANY 


selps DEPT. GG-5 


5349 St. Clair Avegiiiey Cleveland 3, Ohio 


\\ 





Drawing shows how spring loading holds 
thermocouple and well in close contact 
for sensitivity and high-speed response. 
Ceramic packing insulates and protects 
wires from vibration. 


’ 


measure temperatures of high-pressure, high-velocity steam with 


New spring-loaded thermocouple 


e e,e 7 ° ’ ° . . . 
High sensitivity Design of this rugged, fast-acting thermocouple has been improved 
to combine high sensitivity with superior mechanical strength. 


The thermocouple element is protected from vibration by an inert 
Fast response magnesium oxide packing which holds wire in place inside a stain- 
less steel tube. Two features assure high-speed response to tem- 

: perature changes: (1) the bore in the well is large enough to permit 

Rugged well design easy removal of the thermocouple element, and has a smaller 
diameter near the hot junction to provide a tight fit for highest 

sensitivity; and (2) spring loading provides positive, metal-to- 

Field-proved metal contact between thermocouple and well, for highest rate of 


heat transfer to the measuring section. 


Available in three styles: single-tapered and threaded, and single- 
tapered for welding in a drilled hole, or double-tapered for welding 
in a drilled and reamed tapered hole. For working pressures to 
5000 psig, temperatures to 1250° F., velocities to 225 fps. 


Your nearby Honeywell field engineer can give you complete 


ST LEN y Fy E 
4 “ details. Call him today . . . he’s as near as your phone. 
& G@EPIQMEERING THE FUTURE 


YEAR MINNEAPOLIS-HONEYWELL, Wayne and Windrim Avenues, Phila- 
delphia 44, Pa. 


@ REFERENCE DATA: Write for Specification $001-1a 


Honeywell 
A Fouts in Couttol 


SINCE 1866 
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NEW EQUIPMENT Procurement & Products 


(For further information refer to Readers Service on page 112) 


Regulators... 


. . » feature lighter weight and reduced size. Weight of the 
new line of % % step regulators is up to 40% less and height 
is reduced as much as 30%, as compared with previous 
models. A redesigned position indicator has an electrical 
reset of the drag hands. The position indicator is mounted 
below the cover for greater safety. Other features of the 
single-phase JFR regulators include oilsight gauge, unit 
construction with internal clamping of bushings, terminals 
adaptable to either aluminum or copper conductors, and 
horizontal by-pass arrester mounted on the outside of the 
regulator. 

Allis-Chalmers Mfg Co, Milwaukee 1, Wis. 


Network Transformer... 


. - . designed for either vault or subway applications is avail- 
able in ratings of 300, 500, 750 and 1,000 kva at 5, 15, 25 
and 34.5 kv. A universal design permits users to reduce 
stocks of spare units and simplify specification writing and 
ordering. Improved corrosion protection for critical welded 
areas is provided by a better film thickness of paint over the 
welded seams of the unit’s coolers. 

Westinghouse Electric Corp, Box 2099, Pittsburgh 30, Pa. 


(More New Equipment on page 106) 
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Interrupter Switch... 


. .. for fault closing requirements up to 40,000 
amp features spring-loaded, heavy duty, self- 
aligning silver-plated stationary main contact 
fingers. Ratings are listed as 600 amp continu- 
ous and 40,000 amp momentary, at 14.5 kv. 
Other features include silver-tungsten tipped, 
hard drawn electrolytic copper blades and silver- 
tungsten tipped, moving and stationary arcing 
tips. 

I-T-E Circuit Breaker Co, Greensburg Div, 
Greensburg, Pa. 





Popular mounting arrangement shows how AutoReg® Silicon Charger mounts 
inside switchgear cubicle door with-controls projecting through. No manual 
switching or other adjustment required. PlastiCal@ batteries need watering 


only once a year. 


New C&D AutoCal* unitized Power-Pack 
is specially designed for dependable 


switchgear tripping and control 


Simple AutoReg® voltage regulated, 
current limiting Silicon Charger, paired 
with long-life PlastiCal® battery, 
assures high-capacity d-c power in 
compact package that is virtually 


maintenance-free. 


Now, utilities and industrial plants can 
guarantee an even greater margin of reli- 
ability and protection for switchgear and 
control equipment. The amazing new C&D 
AutoCal unitized Power-Pack always as- 
sures full power for tripping and control. 

Here, for the first time, is a dependable, 
high-capacity power package specially de- 
signed for tripping and control. Virtually 
maintenance-free . . . with no manual 


switching or adjustment required .. . 
AutoCal provides many times the life of 
ordinary battery and charger combinations 
which may be adapted to this critical service. 

AutoCal pairs the simple, compact 
AutoReg Silicon Charger with powerful 
PlastiCal lead-calcium-grid control bat- 
teries. A sudden demand for tripping 
power merely discharges the battery over 
a short period. While the breaker is tripped, 
PlastiCal supplies any necessary constant 
load current as might be required for the 
operation of pilot lights, holding coils, and 
similar requirements. Once the circuit is 
reclosed, AutoReg puts energy back into 
the battery at a high rate until it levels off 
at full charge. 

Here’s self-protected charging . . . no 
charger adjustment or maintenance .. . 
and 25-year-life PlastiCals only require 
watering once a year! 


For full details—write for Bulletin AR-102 today ! 


WITH OUTDOOR SWITCHGEAR 


r¥ ¢« 


f . 


ON RELAY RACK 


BaSATTE RIE S&S 


of orshohocken, St... Aitica, Ind. 


a 


DIM. THE ELECTRIC AUTO-LITE CO 


WY 


Manufacturers of Sgverfled ® industrial Batteries + 


{PLasrICEL]) * and SAaeRx ® Batteries for Communications, Control, 


and Auxiliary Power * Producers of AwfoMeg ® Silicon Chargers and hatelal + Ccharger-Battery Combinations. 


*Trodemark 
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AC Voltmeter .. . 


. » » has dial calibrated in 12-v in- 
tervals for improved readability and 
accuracy. Spacing is nearly linear 
through the scale, and readings 
accurate to within + 0.36 v can be 
obtained. Calibrated from 110 to 
130 v, it has a response time of 
2 sec. 

General Electric Co, Schenectady 
5, N. Y. 


vv 


Fusible Power Pedestals... 


... are designed for use with Trans- 
closures and pad-mounted trans- 
formers in underground distribution 
systems. They facilitate above- 
ground connection of buried second- 
ary services and mains. Pedestals 
take eight 2/0 service conductors, 
two 4/0 secondary mains, and five 
2/0 neutral conductors. Terminals 
accommodate cartridge-type fuses 
rated through 200 amp. Insulated 
live components are padlocked. 

Line Material Industries, McGraw- 
Edison Co, Milwaukee 1, Wis. 


(More New Equipment on p 108) 
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VICTOR No. 900 10” Suspension Insulators are the universal choice of 
power men helping maintain continuity of service under the most 
rugged conditions. 


Records of utility companies are best evidence of the per- Suspensions are something particularly special. They’re 
formance of VICTOR Suspension insulators. This is the designed right. They're made right. They perform right. 
reason why VICTOR is being chosen by more and more Put 'em up today and chances are YOU won't ever replace 
power companies for whom the best is none too good. ‘em—they last that long. For catalog, specifications and 

Manufactured under rigid quality controls and tested prices contact VICTOR Insulators Division, I-T-E Circuit 
with the industry’s most modern test equipment, VICTOR Breaker Company, Victor, N.Y. 


@f}) | |-T-E CIRCUIT BREAKER COMPANY 





BIDDLE DIELECTRIC TEST EQUIPMENT 


- - - for measuring direct current at d 
voltages up to 100 kv when applied 
to the insulation of generators, trans- 


formers, bushings, cables, etc. 


More and more engineers are leaning 
to d-c testing with voltages equal to or 
somewhat greater than equivalent peak 
alternating voltages. Their experience 
and increased knowledge and apprecia- 
tion of the advantages of testing with 
direct voltage have accelerated the 
need for test equipment to meet field 


requirements. 


IMPORTANT FEATURES 
e Well-designed provisions for 
utmost safety 


Simple operation and reliable 
performance 


Excellent output voltage regu- 
lation 


Compact, mobile design 


Facilities for voltage and leak- 
age current measurements 


IMPORTANT APPLICATIONS 

.. in development . . . for testing the d-e di- 
electric strength of insulating materials and 
the adequacy of the electric design of insu- 


lation in any type of electrical equipment. 


. in production . . . for non-destruc- 


tively detecting defects in the insulation of 


electrical equipment due to design, ma- 
terial, and workmanship. 


Write for BULLETIN 22-W 


BIDDLE CORONA 


TEST EQUIPMENT 


i . for use in non-destructive or 
breakdown dielectric tests on elec- 
trical insulating materials, indi- 
vidual insulation structures and 
insulation of electrical equipment 
like cables, transformers, switch- 
gear rotating machinery, capacitors, 
bushing and communication ap- 
paratus . . . for measuring corona 
starting and extinction voltage, 


apparent corona charge, relative 


corona current. 


Write for BULLETIN 66-W. 


SIX-VOLTAGE MEGGER® 


INSULATION TESTER 


Rectifier-operated from any 115 v, 60 eps Circuit. 


Single Range. 


10,000 megohms at 500, 750, 


LOOO, 


1500, 2000, 2500 volts d-c. Completely self-contained, 


one-man operated Megger 


meet the growing needs for 


multi-voltage 


Instrument designed to 


insu- 


lation tests. Write for BULLETIN 21-20-W, 


JAMES G. 


BIDDLE co. 


Electrical Testing Instruments * Speed Measuring Instruments 
Laboratory & Scientific Equipment 


1316 ARCH STREET, 


PHILADELPHIA 7, PA. 


January 25, 


Street Lighting . . . 


... conversion kit is used to change 
EEI-NEMA street lighting from in- 
candescent to mercury. Available 
for 100, 175, 250 and 400 w lamps 
operating on line voltages of 240 v, 
the package includes a lamp socket, 
reflector plate, choke-reactor and 
anodized mounting bracket. 
Sylvania Electric Products, 
Ipswich, Mass. 


Inc, 


Mobile Radio .. . 


is available in 30 or 60-w 
transistorized models. Known as 
the RCA LD-150, the device can 
operate on any frequency in the 
148-174 Mec band. A “heat sink” 
encircling the equipment case helps 
reduce internal temperature up to 
40%, prolonging component life. 
Radio Corp of America, 30 Rocke- 
feller Plaza, New York 20, N. Y. 


Parallel Groove Clamp... 


. . . has interlocking fingers to sim- 
plify connections. An addition to 
the company’s “Tapit” line, the 
aluminum connector, designated 
(Continued on page 114) 
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Ground wires of Bethanized Strand 
protect 220-kv tap line 


This 26-mile tap line, originating at the South Akron (Pa.) 
substation of Pennsylvania Power & Light Company, will 
eventually connect with the Brunner Island Steam Electric 
Station. The 220-kv line has 137 towers, with spans ranging 
from 581 ft to 1540 ft. Its three power conductors are pro- 
tected by two overhead ground wires of %-in. extra-high- 
strength bethanized “‘C’’ coated strand. Siemens-Martin 
“C,” in %-in, diameter, is used for the counterpoise. 
Utilities can obtain virtually any degree of protection 
against corrosion with bethanized strand. In addition to the 
“C”’ coating, bethanized strand comes in three other coating 


weights—A, B, and D. Each coating is 99.9 per cent pure 


zinc, applied to the strand wires by a special electrolytic 
process. The coatings are ductile, and uniform in thickness. 

The “‘D”’ coating, furnished in common, Siemens-Martin, 
and high-strength grades, contains four times the weight of 
the ‘‘A’’ coating. Yet the ‘‘A”’ coating is adequate for any 
installation where atmospheric conditions are good. The 
““B” coating is twice the weight of ‘‘A’’; the ‘‘C” coating is 
three times the weight of “A.” 

If you would like full information on bethanized strand, 
drop a line to the nearest Bethlehem sales office. 
BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Export Distributor: Bethlehem Steel Export Corporation 


perHleHeny 


BETHLEHEM STEEL gi 





FAULT 
CLOSING 


S&C metalcilad switchgear meets all 
requirements of new National Electric 
Code for fault closing, short-circuit in- 
terruption. Performance proved by 
high power testing at KEMA labora- 
tories. 





S&C metalclad 
switchgear can 
close on any fault 
up to 60,000 amps 


No danger to equipment —no danger to 
operator even if he closes load interrupter 
switch on the heaviest faults. S&C’s new 
line of metalclad switchgear is rated as 
high as 44,500 amps fault closing, 500 
mva short-circuit interrupting at 14.4 kv. 
And at 4.16 kv, the corresponding ratings 
are 60,000 amps, 250 mva! 


Here’s how it works: 1) Fault never 
flows through interrupting unit when 
switch is closed . . . it flows through sepa- 
rate arcing contacts; 2) Arcing is mini- 
mized and magnetic forces are overcome by 
quick-make, quick-break toggle action no 


matter how slowly operator closes handle. 


Short-circuit interrupting duty (up to 
500 mva) is handled by a new boric acid 
power fuse, the Type SM, which features 
multiple bore construction to handle low, 
medium, and high faults. 


The simplicity of the S&C design— 
power fuses for short-circuit interruption 
and load interrupters for manual or auto- 
matic load switching —enables you to save 
as much as 50 percent on your switchgear 
investment. Why not consider S&C Metal- 
clad Switchgear for your high voltage 
power systems? In industrial plants apd 
commercial and institutional buildings 
there are rarely any transient faults,so 
there is no real need for the automatic 
reclosing ability of the more expensive 
circuit breaker type of switchgear. 


For more information please consult 
the telephone directory for your nearest 
S&C sales office. 


S&C ELECTRIC COMPANY 


4421 Ravenswood Avenue » Chicago 40, Illinois 
Specialists in High Voltage Circuit interruption since 1910 





Readers 
Service 


For additional information on new 
products, supplies, and services in this 
issue, the Manufacturers Editor of Elec- 
trical World offers his facilities. Check 
items in which you are interested in 
list below: 


NEW EQUIPMENT 


Allis-Chalmers Regulators [ | 
Switch [ 


Voltmeter [| 


Pedestals [ | 


Measuring System [_] 
Charger [ | 
Test Set [| 


OTHER 


Manufacturers Editor 
Electrical World 


330 W. 42nd St. 
New York 36, N.Y. 


sle Note: Requests must be received within 

" four weeks of publication date, accom- 
panied by complete information speci- 
fied. This service cannot be offered to 
readers in foreign countries or to com- 
petitive manufacturers 


NAME 

UNE aise 
DEPT. 

COMPANY 

ADDRESS 


FOR: 


Reference .. 


a ee 


JANUARY 25, 1960 
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WESTERN 
RED CEDAR POLES 


They’re Safe, Clean to Climb 
and Deliver Many Added Years 
of Trouble-free Service 


LIFE-SPAN Western Red Cedar Poles are 
clean and protected from top-to-butt. They 
are the result of years of continuous re- 
search and are completely immune to de- 
cay. To serve the utility industry better, 
Page & Hill maintains three mechanized 
yards with modern handling equipment. The 
LIFE-SPAN treatment applied to P&H poles 
complies with all approved E.E.I. or A.W.P.A. 
non-pressure specifications. 


When you buy — specify LIFE-SPAN West- 
ern Red Cedar Poles! They’re your assurance 
of longer pole-line service at far less per 
annum cost. 


PAGE & HILL, Ine. 


MINNEAPOLIS 3, MINNESOTA 
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Bulletin 700 Type BR Relay with all 
six of the convertible poles arranged for 
normally open contact operation. 


This new A-B Bulletin 700 Type BR relay is ideal for 
use on automatic machines where control functions are 
frequently altered to meet production changes. 

Quick convertibility of the contacts enables easy 
“‘on-the-spot”’ changes—from “‘normally open’”’ to “‘nor- 
mally closed’’—or vice versa. 

These new Bulletin 700 Type BR relays have been 
exhaustively tested to make sure that they will provide 


the many millions of trouble free operations for which 
all A-B controls are famous. In fact, the Bulletin 700 
Type BR relays will establish new standards for long 
relay life and ‘“‘reliability’’ of contact operation. Of 
course, they have double break, silver contacts that 
never need attention; also, the cast-plastic coil is im- 
pervious to the most severe atmospheric conditions. 
Please write for full details, today! 


Two extra convertible poles can 


be easily added—in the field 


An auxiliary convertible contact pole—having full 
switching capacity—can be easily added to the left and 
right sides of the Type BR relays. These auxiliary poles 
are front-mounted and can be added without disturbing 
the wiring of the relay —and without removing the relay. 
All relays are designed to also accept stab connectors, 
and—all terminals are accessible from the front. 


Allen-Bradley Co., 1327 S. First St., Milwaukee 4, Wis. In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 


ALLEN -BRADLEY 
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Which Pioneer service 
do you need to 
complement your own staff? 


DESIGN AND CONSULTING ENGINEERING SERVICES 

Pioneer specializes in designing power plants and offers design service for fossil 
fuel, hydro and atomic plants. It will also assist in forecasting load growth, in 
site selection, in purchasing and expediting of equipment and construction 
management. Pioneer’s other services include substation, transmission and 
distribution studies and design, 


SERVICES IN REGULATORY MATTERS 


Pioneer offers its services in all phases of Federal, State and local utility regula- 
tion, including natural gas and electric rate matters, certificate proceedings, 
licensed project accounting requirements, depreciation studies for rate case 
and income tax purposes, cost allocations and special studies, 


CORPORATE SERVICES 


Pioneer offers its services as business and management consultants; stock transfer 


and dividend disbursing agents; financial, accounting and tax consultants. 


Write for Booklet “‘plIONEERING NEW HORIZONS IN POWER” 


Serving Electric Utilities and 
Industrial Power Users Since 1902 


Pioneer Service & Engineering Co. - 


231 SOUTH LA SALLE STREET « CHICAGO 4, ILLINOIS 








Parallel Groove Clamp . #4 


‘ 


(Continued from page 108) ‘y 


UCG, accommodates copper, alumi- 
num and ACSR from No. 8 through 
1/0. Interlocking fingers on the con- 
nector body halves prevent rotation 
and mismatching. Gripping edges 
on the hexhead bolt and square sur- 
faces on the connector body facili- 
tate two-wrench installation, while 
the non-turning square shank sim- 
plifies single-wrench _ installation. 
Burndy Corp, Norwalk, Conn. 


Cable Measuring . . . 


. ». system consists of reelift, meter, 
mounting stand and collapsible take- 
up reel. The meter handles up to 
2-in. dia cable and has a wire-guide 
adapter for measuring small wire. 
A direct-drive Veeder-Root counter 
is calibrated in feet and inches. 
Proper spring-loaded tension is 
maintained to prevent cable slippage 
during measurement. 

Hykon Mfg Co, 163 E State St, Alli- 
ance, Ohio. 


Battery Charger. . . 


. . . employs silicon rectifiers with a 
transistor-magnetic amplifier control 
circuit. The Model 48 TFR (Tran- 
sistor Float Rectifier) provides line- 
load regulation of + 42% from no 
load to 125% load. Models are also 
available with outputs from 1.5 to 
48 v, single or 3-phase. 

Warren Mfg Co, Inc, Littleton, 
Mass. 


Portable Test Set .. . 


. . « tests distribution transformers 

up to 250 kva after rebuild, upon 

acceptance, and for periodic quality 
(Continued on page 118) 
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YORK-HOOVER 
‘“Bobcat’”’ 


LINE CONSTRUCTION BODY 


gp 
~ Bs 


ee ae 


featuring MORE STABILITY 
where HEAVY LOADS are handled by THE DERRICK 


GET ALL THE FACTS 


GALVANNEAL STEEL CONSTRUCTION 


superior corrosion resistance 


HEAVY DUTY BASE 
provides maximum strength and rigidity 

SIDE BOXES 
arranged for quick access to tools and materials 

DOORS 
rigid, sag-free, low maintenance 

SUPERSTRUCTURE ASSEMBLY 
low, compact, easy loading 


DERRICK AND DIGGER EQUIPMENT 
wide variety, tailored to your needs 


CLIP AND MAiL TODAY! 


assem ewe we wewoeamewn wee ewww ee = 
Dept. E, York-Hoover Corporation 
York, Pa. 
Gentlemen, 


Please send us a copy of Bulletin No. 948 covering your 
new ‘‘Bobcat"’ Line Construction Body. 


Name____ 
Company___ 
Address__ 
City and State_ 


2202 2222 2S see4 


Creative Engineering for the Public Utility Industry Since 1892 


YORK-HOOVER CORPORATION, YORK, PA. 









Bailey Controls for supercritical steam generator at the Philo 
plant of the Ohio Power Company on the American Electric 


Power Company System. 


Bailey pioneers the control of... 


This is the control center for the first commercial super- 
critical pressure, steam-electric unit in America. It 
went into operation March 20, 1957. Tests made 
during the first year of operation indicate that this 
new high pressure unit, with Bailey Controls, is 
establishing new efficiency records in the conversion 
of coal to electricity. 

How it works 

“Once-through” steam generating units must have radi- 
cally different control systems from those used on 
drum-type boilers. At Philo, for instance, the Bailey 
Control for the 4500 psi, 1150F unit, maintains the 
desired rate of steam generation by means of a feed 
water flow controller which regulates feed-pump speed. 


116 


In normal operation this controller is set for a con- 
stant rate, and boiler outlet pressure is held to the 
desired value by automatic regulation of the turbine 
control valves. 


An alternative operating method uses the turbine speed 
governor to regulate turbine control valves and 
varies feed water flow to maintain boiler outlet 
pressure. 


With either method firing rate is varied to maintain 
final steam temperature. The Bailey System does 
this by regulating coal and air in parallel, primarily 
from changes in feed water flow with secondary ad- 
justinents, when necessary, from steam temperature. 
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SUPERCRITICAL STEAM PLANTS 


Optimum combustion conditions are maintained 


by Bailey Oxygen-Combustibles Recorder- 
Controllers which continuously sample exit gases 
from each cyclone and automatically adjust coal 
feeder speeds. 

Seasoned Engineering Experience 


For greater fuel savings, less outage and safer work- 


ing conditions, you owe it to yourself to investigate 
Bailey Controls. And, for your convenience (and to 
save time and travel expense) there’s a Bailey Dis- 
trict Office or Resident Engineer in or close to your 
industrial community. 


Arrange to visit a nearby Bailey installation. We 
stand on our record. A135-2 


Instruments and controls for power and process 


BAILEY METER COMPANY 


1060 IVANHOE ROAD . 


CLEVELAND 10, OHIO 


in Canada—Balley Meter Company Limited, Montreal 
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LET’S TALK ABOUT STRAN D... 


"2 TF RAND 


ACCO Aluminized steel strand is composed of steel wires which have an 
adherent, ductile aluminum coating applied by the hot dip method. The 
result—strand with all the strength of steel, and with the corrosion- 
resistance of aluminum. Also, you get these important advantages: 


Aluminum oxide protection — Alu- 
minum, when exposed to the atmos- 
phere, has a film of aluminum oxide 
formed over it. This film, though 
thin, is impervious to corrosive 
atmospheres, provides extra protec- 
tion in the most severe service. 


Electrochemical protection —Should 
nicks or cuts pierce the aluminum 
coating, the corrosion-resistance will 
be retained by an electrochemical 
“healing”’ process. 


Salt spray tests, conducted ac- 
cording to ASTM procedures, show 
that with equal thicknesses of coat- 
ing, aluminized outlasts galvanized by 
more than 2 to 1. Available for guy 
wire, ground wire and messenger 
wire applications, Page Acco Alu- 
minized steel strand is offered in 
Common, Siemens-Martin, High 
Strength, Extra High Strength and 
Utility grades with physical prop- 
erties conforming to ASTM Spec. 
A-122-54T and A-363-58. 

Page also makes galvanized and 
stainless steel strand. 


_gu 


Page acco Aluminized steel strand 
is available with 3, 7 and 19-wire 
constructi 


WRITE FOR DETAILS. 


Booklet DH-537 
explains manufacture, 
properties and uses 
of Page acco 
Aluminized Steel 
Strand. Write us at 
Monessen, Pa., 

for your copy. 


500X magnification above shows thin 
aluminum-iron alloy resulting from 
diffusion of the two metals, and the 
outer layer of aluminum in the form of 
a fine-grain cast structure. 


5-year test exposure to industrial 
atmospheres covered strand with coat- 
ing of sulfide, oxide and soot. Scrub- 
bing with soap and water showed alu- 
minum coating completely unaffected. 


PAGE 
MANUFACTURERS 
WIRE 


Page Steel and Wire Division 
American Chain & Cable Company, inc. 
Monessen, Pa., Atlanta, Chicago, 
Denver, Detroit, Houston, Los Angeles, 
New York, Philadelphia, Portland, Ore, 
San Francisco, Bridgeport, Conn. 


co 


Tie wire, telephone and 
telegraph wire, lashing 
wire, barbed wire, and 
other products are also 
available in Page ACCO 


Aluminized AcsrR core 
wire now available 
from leading manu- 
facturers of aluminized 
conductor cable. 


Page Chain Link 
Fence of acco Alumi- 
nized wire provides 
economical, longer- 
lasting protection. 


Aluminized wire. 
Ask us for details. 


he source for ansurers 


PAGE 
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Portable Test Set . . . 
(Continued from page 114) 


we 


determination. Unit can be used 
with transformer primary windings 
of 2.4 to 15 kv and secondaries of 
120/240 v. The set makes six 
measurements: primary voltage, 
exciting current, no-load loss, high- 
voltage output, polarity, and ratio. 
Multi-Amp Electronics Corp, 465 
Lehigh Ave, Union, N.J. 


More New Products 


Fiberglass ladders have aluminum 
rungs. The HIMCO extension 
ladders are equipped with poly- 
propylene rope.—Hopfeld Indus- 
trial Mfg Co, 738 A St, San Rafael, 
Calif. 


Portable indicating pyrometer meas- 
ures temperatures between —40F 
and +200F. Readability of the 
“Alnor” 2300-B is to the nearest 
Y2 deg F.—Illinois Testing Labora- 
tories, Inc, 420 N La Salle St, Chi- 
cago 10, Iil. 


Fast, light air compressor delivers 
over 75 cfm at 100 psi. The Porta- 
Air 75 is designed especially for 
fast highway towing.—-General Sup- 
ply Co, Kansas City, Mo. 


Ultrasonic degreaser quickly re- 
moves metal chips, grease and cer- 
tain insoluble soils from intricate 
parts. The Model AC-25 Sonogen 
is housed in a compact stainless 
steel cabinet—Branson Ultrasonic 
Corp, 40 Brown House Rd, Stam- 
ford, Conn. 
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You name it 


We have it 







PENN-UNION 


Offices 
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_location 


Build Your Plant Near An Unlimited Fuel Supply 


The Squirrel is a sound planner. He builds his 
nest near Hickories and Oaks so that he will 
have a plentiful supply of nuts and acorns... 
“fuel” for the Squirrel! 


Take a tip from the Squirrel. Locate your new 
plant near a large reservoir of fuel . .. Peabody’s 
two-billion-ton coal reserves. Since shipping 
charges are a big part of your fuel costs, this 
close proximity to a dependable coal supply 
is just good business. It assures your Company 


el meee eS 


an economical source of power for now and 
the years ahead, and protects your capital 
investment in buildings and equipment. 


Let Peabody help you select your new plant 
site—it’s an important part of our service... 
and one that can save your Company millions! 
Learn more about the location of Peabody's 
29 modern mines and river dock loading facili- 
ties. Write Industrial Development Division, 
Department EW. 


PCC-624 


PEABODY coat company 


Peabody Plaza + 301 Olive Street + St.Louis 2, Missouri 


Curcaco, CoLtumsus, Des Moines, Derrort, 


INDIANAPOLIS, 


Kansas Crry, Lovuisvitte, Mapison, Wis., MEMPHIS, 
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RESIDENTIAL 


HOME SHOW visitors P 
were able to control 
valance and lamp light- 
ing intensities with rhe- 
ostats in form of “Bet- 
ier Living” keys 


Medallion Home Scores Hit at Show 


Many home shows and other 
large-scale consumer product exhib- 
its have a model home constructed 
to give the public a chance to view 
the latest in home building and 
furnishings. Florida Power & 
Light Co grabbed such an oppor- 
tunity at the recent Miami Home 
Builders’ Show to exhibit a full-scale 
Medallion Home. 

The utility decided on using the 
Medallion Home theme because it 
served as a focal point of interest 
for its many sales and trade allies— 
dealers, distributors, electric con- 
tractors, plumbers and, of course, 
Medallion Home builders. Also, it 
was a direct way to cash in on na- 
tional and local Medallion Home, 
Housepower and Live Better Elec- 
trically advertising. 

Built with the assistance of elec- 
tric distributors and builders’ supply 
houses, this three-bedroom house 
was viewed by a record crowd of 
more than 256,000 people during 
the eight-day period. 

Due to time limitations, the 
house was constructed in sections 
well in advance of the show. Then, 
as soon as the auditorium was 
available, the sections were moved 
in and assembled in what was con- 
sidered record time. 

Completely surrounding _ the 
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house were 16 pylon moving dis- 
plays, each sponsored by a prom- 
inent South Florida Medallion 
Home Builder advertising his serv- 
ices. Extending out from these were 
numerous all-electric kitchen dis- 
plays provided by electric distrib- 
utors in the area. 

Immediately adjacent to the 
home was a boxed-in four-counter 
display used to demonstrate the ad- 
vantages of electric cooking. Com- 
pany members, using electric grills, 
griddles and fry pans on all four 
counters, cooked food and served 
samples to visitors. 


Fashion Show Held 


As an added attraction, Florida 
Power & Light Co also conducted 
an “Electric Living” fashion show 
which helped increase attendance 
and promoted the sale of appliances. 

The Jordan Marsh Co and 
the Florida Fashion Council pre- 
sented the show, and power com- 
pany home service representatives 
acted as models. A large all-electric 
kitchen was used as a background 
for the fashions. Invited guests 
saw not only the latest on resort 
styles, but also the latest in electric 
equipment. The commentary dur- 
ing the show emphasized that elec- 
tric kitchens provided more leisure 
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for the enjoyment of resort fashions. 

Three shows were presented 
daily to capacity crowds. In order 
to prevent overcrowding and to 
assist sales and trade allies, the 
company had tickets printed that 
were valid for specific perform- 
ances only. These were given to 
participating Medallion Home 
builders and to electric dealers for 
distribution to prospective clients 
and customers. 

The company employed tele- 
vision, radio, newspaper and 
window display advertising to pro- 
mote the show. This was in addition 
to the advertising and promotion by 
the Home Builders Assn. The fash- 
ion show tickets were also an ex- 
cellent means of insuring the at- 
tendance of selected prospects. 

Participating Medallion Home 
builders and electric distributors 
were well pleased with the promo- 
tion and the results obtained. One 
builder received calls from 14 
people the day after the show 
closed. And, as he termed it, “They 
meant business.” 

Robert S. Bostwick, FPL sales 
manager of the Miami area, who 
designed and produced the company 
portion of the show, termed it an 
excellent “team effort” on the part 
of all sales members. 





That’s your first saving—but not your last! Save 


again with over twice the front tire life! Again with 25.2°/ 


greater gas mileage! And it’s all certified 


in tests by independent experts! 


We're talking about big money . . . real money 
. . . your money! And there’s no question about 
saving it! Of all the leading makes, Ford Light- 
and Medium-Duty Trucks are the lowest priced, 
straight across the board! But initial price 
savings are just the start! 


TRUE TRUCK-TYPE 
SUSPENSION CUTS TIRE WEAR 


Ford Pickups are mustang-tough—built for the 
roughest going, with the proven truck-type front 
suspension. However, some 1960 trucks use a 
soft-type independent suspension which wears 
out front tires twice as fast. Certified tests by 
independent research engineers* have proved 
this. And the difference in wear, over the life of 
a pickup truck, can amount to $300 in tire 
savings; even more on a medium-duty truck! 


HIGHEST IN GAS MILEAGE! 


1960 Ford Pickups are gluttons for work—not for 
gas! That’s proved by certified economy tests of 
Ford’s modern six-cylinder engine! It’s the same 
dependable cost-cutter that scored 25.2% more 
gas mileage than the average of all competitive 
makes in Economy Showdown U.:S.A.! 


SIGNED, SEALED CERTIFIED SAVINGS! 


Yes, this year, if you buy a Ford instead of a 
competitive truck, you can be sure to save— 
Ford’s economy is certified! Check the certified 
records yourself in your Ford Dealer’s ‘‘Certified 
Economy Reports”’...see and drive the new Ford 
Trucks . . . check the price tags . . . and you’ll 
save for sure! 


*Names on request. See your Ford Dealer. 


FORD TRUCKS 
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PRICED BELOW ALL OTHER LEADING TRUCK MAKES” 


Si 
iT 


HALF-TON PICKUPS FORD SAVES YOU 
F-100 CLASS $33 TO $181 


HALF-TON PANEL 
F-100 CLASS $40 TO $161 


THREE-QUARTER TON PICKUPS 
F-250 CLASS $32 TO $185 


TON-AND-A-HALF STAKES 
F-500 CLASS $26 TO $246 


TWO-TON STAKES 
F-600 CLASS $33 TO $141 


**Based on a comparison of the latest available manufacturers’ suggested retail delivered prices, 


including Federa! excise tax, excluding dealer preparation, conditioning and destination charges. 


.».» LESS TO BUY...LESS TO OWN... 
BUILT TO LAST LONGER, TOO! 
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Con Ed Gets $14-Million Interim Rate Increase 


Commission grants $10 million of it in industrial and large 
commercial categories, and orders ‘freeze’ on conjunctional 
billing. Commissioner says billing reversal is ‘unprecedented’ 


Consolidated Edison Co of New 
York, Inc, which recently testified 
before the New York Public Service 
Commission that it has a $31-mil- 
lion revenue deficiency, has been 
granted an interim electric rate in- 
crease of $14 million a year. The 
permanancy and amount of the hike 
is subject to a final decision in an 
electric rate case that is presently in 
progress. 

About $4 million of the increase 
will come from New York City cus- 
tomers, all of whom will pay 1% 
more. This gives Con Ed a belated 
chance to recoup a 1% city tax im- 
posed last year. The remaining $10 
million of the hike will be paid by 
customers with a monthly demand 
over 100 kw and consuming 30- 
40,000 kwhr and over. 

The total increase will provide 


Con Ed about $6.5 million after 
taxes. 

In a separate decision, the com- 
mission reversed its position of last 
spring and approved the continua- 
tion of conjunctional billing for over 
5,000 Con Ed customers. The or- 
der, which involves owners of build- 
ings who receive electricity separ- 
ately in each structure but get a 
single bill for total consumption, 
came on a 4-to-1 vote by commis- 
sion members. 


Commissioner Mylott Dissents 


The dissenting vote was cast by 
Commissioner Francis T. Mylott, 
who pointed out that the agency 
agreed last May to gradually elimi- 
nate the practice, and thus provide 
Con Ed with some $2.8 million of 
additional revenue a year for five 


years. The reversal of this decision 
“is unprecedented so far as I know, 
as having the effect of bypassing or 
ignoring in this instance our con- 
tinuing duty under the provisions 
of the Public Service Law.” 

Reason for the reversal, the order 
stated, was the “economic impact” 
on customers who would have to re- 
wire and install extra equipment in 
order to continue receiving single 
bills for total consumption. The ma- 
jority opinion agreed with Mylott’s 
finding that “conjunctional billing 
is unduly discriminatory.” The 
“freeze,” however, prohibits new ap- 
plicants for such billing and also 
provides that owners now under 
conjunctional billing will forfeit the 
privilege if he relinquishes owner- 
ship or control of the premises and 
the new owner will not be accorded 
combined bills, the majority opinion 
declared. 

The customers billed in this 
fashion include landlords of about 
250,000 apartments in which some 
1-million people live. 


McMeekin Plant's 9,093-Btu Heat Rate Earns Top Rank 


Twenty electric utility steam gen- 
erating plants make up the in- 
dustry’s “elite” insofar as heat rates 
are concerned. This is seen in a 


review of the Federal Power Com- 
mission’s ‘“Steam-Electric Plant 
Construction Cost and Annual Pro- 
duction Expenses (11th Annual! 


McMEEKIN: South Carolina E & G’s 275-Mw station near Columbia 
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Supplement 1958),” released re- 
cently. 

Of the 500 plants listed in the 
report, 20 had annual heat rates of 
9,500 Btu per net kwhr or less. 
Fifty-six plants aggregating 25,000 
Mw had rates of less than 10,000. 

The leading station is the 275- 
Mw Silas McMeekin plant of South 
Carolina Electric & Gas Co. 
Located 14 miles northwest of 
Columbia, S.C., the plant has a heat 
rate of 9,093 Btu per net kwhr. 
Other top-ranking stations include: 

Clifty Creek, Indiana-Kentucky 
Electric Corp, 9,130 Btu; Kanawha 
River, Appalachian Power Co, 
9,143; River Rouge, Detroit Edison 
Co, 9,160; Muskingum River, Ohio 
Power Co, 9,161; Shawville, Penn- 
sylvania Electric Co, 9,163: Kyger 
Creek, Ohio Valley Electric Co, 
9,166; G. G. Allen, Duke Power 
Co, 9,178; Tanners Creek, Indiana- 
Michigan Electric Co, 9,209; Bay 
Shore, Toledo Edison Co, 9,233. 
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For Winter Olympic Site: 


is 


New Allis-Chalmers 3-phase 
SFR Distribution Regulator 


Workmen are busily putting the finishing touches on pastel-shaded 
dormitories, ski tows, ice rinks and, of course, the electrical system 
at Squaw Valley. 

Here in a narrow, steep-sided valley high in the California Sierras 
will be held the Winter Olympics a short time from now. 

The new, compact, weight-saving three-phase distribution regulator 
design by Allis-Chalmers was selected as the ideal solution to their 
voltage regulating problem. 


e These units save 33% space; cost 30% less per kva of 3- 
phase regulation; weigh 20% less; provide 160% Vari- 
Amp rating to 600 ampere maximum. 

For help in revaluating your present substation plan- 
ning, contact your nearby A-C office or Allis-Chalmers, 
Power Equipment Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


A-1150-E 





powerful reassurance! 


In almost every important industrial area, power needs are expected to dou- 


ble again in the next ten years. It is reassuring to utilities, as they plan ahead 
and build ahead to keep pace with this demand, to know that career coal 
companies like Island Creek stand ready to deliver the coal needed to gener- 
ate that power far into decades still uncharted.* Our engineers would welcome 


an opportunity to talk with yours... about the present... or the future. 


*Island Creek's vast, proven, available reserves total more today 


than Island Creek has taken out of the carth in the past 50 years. 


You can depend on ISLAND CREEK 


a career company .. . dedicated to coal 


island Creek Coal Sales Company, Chafin Building, Huntington 18, West Virginia - Chicago - Cincinnati « Cleveland . Detroit . Greensboro . New York . Pittsburgh 
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The Management Newsletter 


EXECUTIVES 
OPERATING 
SERVICES 


Here’s the story behind the... 


Arizona Public Service Revamp 


There was quite a renovation at a utility in the Southwest about a year and one- 

half ago. The company set out one day with detailed plans in hand. It tore down 

its whole line-staff management structure. And before the day ended it erected 

Development a fresh, new management scheme in its place. The utility—Arizona Public Serv- 
ice Co. Its new structure—the executive, services, operating approach. 


Report on 


Organization 


The result—Arizona Public Service has no line; it has no staff. Instead, the 
executive-services-operating plan bunches many former line and staff jobs 
together into logical groups. Now, there are no line-staff quarrels. There is a 
company organization that anybody can understand. Fewer levels of manage- 
ment separate the worker from the president. It is simpler to communicate from 
top to bottom. And the company is more manageable, reports Keith Turley, 
manager of organization development services. 


How did all this get started? Like executives in many companies, some of the 
key men at APS were worried about organization. Was it effective or not? A 
committee study gave them their answer. On paper, the company’s line-staff 
setup looked great. But in practice it just wasn’t working out. The very limits 
that line and staff men were asked to operate within seemed to create friction 
between them. Yet, to succeed just the opposite was needed—a smooth, give- 
and-take flow of ideas and advice. Staff men, it turned out, were in an uncom- 
fortable position; they had responsibility but no authority. They were often too 
far from practical problems to view them objectively, and to give sound advice 
to the line managers. Yet, in practice, staff often wielded authority over line. 
The line men complained about that, and more. 


With the new organization, all that is changed. Now there are clear lines of 
authority. Everyone has just one boss. There are precise job descriptions. And 
the bone and muscle and brains of the company seem to fit into a logical 
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framework. The executive group handles long range planning and shoulders 
other upper management tasks. The operating group serves the customers. And 
the services group does anything the other two can’t do better for themselves. 


A Management Philosophy 


Some interesting philosophy lies behind Arizona’s Ex-Ser-Op organization. 
It’s fundamental principle is this: Decisions ought to be made by men at the 
lowest possible level—right at the scene of action where men know the problems, 
and can weigh the impact of any solution. 


The company believes most men want to succeed, not fail. That a man wants 
to strive to find a still better way to do his job, and to be proud of it when he 
does. That a man wants to earn respect and recognition for the important things 
he does. 


To have the freedom to succeed, a manager must have the freedom to fail. 
In other words, he should be self-reliant, APS says. His decisions should be his 
own and no one elses. A company shouldn’t clamp down on its employees with 
controls that smother their initiative, creativity or self expression. 


Committee decisions are out. Meetings are fine for sharing ideas, for stimulating 
thought—but not for making decisions. In the end, every manager must make 
his own decisions, and must be accountable for the results they produce. 


Persuasion works better than force in handling people—that’s another APS 
maxim. The manager who uses fear to get things done fails to develop the 
people below him. A man should not have a dictator-boss to tell him what to 
do; to guide his hand through the motions of a job. Rather, a man should be 
able to exploit and develop his own talents to the fullest. And he has to do it 
himself by making decisions that solve the problems he faces in his own depart- 
ment. Give a man a job. Let him do it. Hold him accountable for results. That 
is the law laid down by the new system. 


What goal lies behind this management philosophy? That goal, APS found 
when it reappraised its overall company objectives, boiled down into eight 
categories: (1) To make a profit; (2) To give its customers efficient, dependable 
service; (3) To challenge company managers to do a better job, and to develop 
new managers to take their place; (4) To improve the attitude and ability of its 
workers; (5) To make the entire company more efficient; (6) To create new 
ideas and promote research; (7) To build up the company’s physical and money 
resources and (8) To fulfill its community responsibilities. 


How well APS accomplishes any one of these objectives determines how well it 
achieves its underlying goal—to make a profit for the owners of the business. 
APS thinks every one of these objectives is important in that respect; if it misses 
the mark on any one of them, it will miss the profit mark too. 


Every manager must take these eight objectives to heart when he sets the goals 
for his department in terms of men, dollars, customers, equipment, materials, 
and time. And with them he can measure his own performance on the job, 
rechart his course of action and adjust his department’s objectives if need be. 


Executive, Services, Operating: How It Works 

How then, could Public Service organize to meet these objectives? First, APS 
classified every job in the company into one of seven basic groups: (1) Planning, 
resources and operations; (2) Marketing; (3) Finance; (4) Measurements; (5) 


Management services; (6) Customer services; and (7) Corporate operations. An 
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executive officer was picked to head up each group. Result: there were fewer 
levels of management between the president and the worker. Before, as many as 
11 bosses separated an individual from the chief executive. Now, APS feels 
any more than five levels is inefficient. With more than five levels communica- 
tions between top and bottom get sluggish, unwieldy. 


In dissecting its old organization APS even found it had a one-over-one struc- 
ture—one manager in turn managing another. Now, more managers report to a 
single boss. With fewer levels, each manager is more self-reliant, has the best 
chance to develop on the job. And by giving every manager more responsibility, 
APS feels it has reduced management by second-guessing. That is, making 
decisions because that’s how the boss wants them made, regardless of whether 
they are a good, or bad, solution to a problem. 


You will find three kinds of managers in the new APS setup. There are execu- 
tive managers, service managers, and operating managers. Every supervisor 
works somewhere in these three areas. A man’s assignment might be line in 
nature, or staff in nature—or both. That doesn’t matter. What does matter is 
that there are no line or staff jobs per se. The company doesn’t even talk about 
line and staff. So the big woes of line and staff, overlapping authority and fric- 
tion because of it, are missing. 


Here’s how the executive managers work. First, they form a team, not a com- 
mittee, as APS is careful to point out. These men, seven in all, have their 
responsibilities delegated to them directly by the president. They work together, 
but their decisions are separate. True, decisions are often based on the recom- 
mendations of other executive managers, but in the end a manager’s decision is 
his and his alone. Only he is held accountable for the success, or failure, of his 
department. 


These executive managers work far ahead, on long range problems. They plan, 
they shape policy, they appraise the performance of their departments. They 
advise the president and assist him in the overall leadership of the company. 
Below them stand their own departments, either operating or service. 


The second group, operating management, runs the generating plants and serves 
the customers. APS expects these men to do all the work they can perform 
economically at their own level. It is also their job to ask questions, to seek 
advice and counsel from other managers and other departments. 


|PRESIDENT |—{ seecemag | 


EXECUTIVE __ MANAGEMENT 


[mtasunemenrs | [customen seavice FINANCIAL 
| 6 | eroue | GRouP 
[COMPTROLLER | | VICE PRESIDENT | TREASURER 





WAVAYO 
DIVISION 


MANAGER. 
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The service managers, who make up the third management group, serve and 
advise all other managers. They appraise performance, teach and consult. 
They help set objectives, policies and plans. They are the tools of the operating 
managers, but not their masters. Their job is to give service, not to supervise. 
They handle design engineering, transmission system construction and mainte- 
nance, rate making, finance, labor negotiations, accounting and so on. 


To tie these three management areas, and the rest of the company, together APS 
has adopted a simplified communications policy. Just use common sense and 
good judgment when you communicate, the policy states. The most direct way, 
the most practical way, is the best way. The straight-jacket of lines of authority 
is seldom the best avenue for the flow of ideas and information, APS believes. 
There is nothing now to stop an employee at the lowest level from going straight 
to the president’s office if that is the best way to communicate. Of course, this 
policy recognizes that often the usual “chain of command” must be kept 
informed whenever its advice is required, or when it will be held accountable for 
results of the communication. 


Arizona’s comptroller has a new look too. His job goes a lot further now than 
to simply supply top management with financial reports. Instead, he feeds tools 
and facts to all managers so they can measure their own performance. To aid 
him, he has three managers who specialize in budget planning, procedures, and 
measurements. 


The budget manager gives budget advice to all other managers. He will help 
them set up a budget, then tell them if they are living within it or not. The 
procedures manager, on the other hand, publishes all company procedures and 
also assists any other manager in writing procedures for his department if help 
is asked. And the measurements manager assists all other managers in con- 
trolling their departments. He feeds them facts, analyzes their operations, com- 
pares them with others and interprets the comparisons. He helps any manager 
find where he stands, and where his department can go with improvements. 


Ten years ago the comptroller wouldn’t have been able to do that kind of 
job. Today, with Arizona’s electronic data processing system, his job is possible. 
With EDP he can ferret out significant trends and gather up-to-the-minute 
performance facts that make his function a fact, not an ideal. 


Will this organization change in the future? Changes are inevitable, the com- 
pany says. “We do not anticipate that the structure of the company will ever 
remain constant for a great period of time,” reports Keith Turley, manager of 
organization development services. The company’s fast growth—plant invest- 
ment has doubled since 1952—is partly responsible. And technical develop- 
ments in the power business will account for great changes too. APS manage- 
ment is convinced that the utility business of the future will have little in com- 
mon with the one we know today. 


To chart the company’s future path APS has set up a research and planning 
department to make long range studies of all its activities. Every manager in the 
company, of course, is responsible for innovating and planning. But most 
manager’s plans are projected into the immediate future, based on the facts as 
they stand today. The research and planning department works perhaps 10-20 
years ahead, searching out, planning, and aiming at future goals. 


Arizona Public Service is as quick to credit outside ideas and companies for help 
in shaping its new organization as it is to assert that its scheme may not work for 
another utility. It realizes that the future of any company is limited only by the 
capacity and wisdom of its leaders. And it believes that its own organization, 
coupled with sound management, can bring out more of the potential of all its 
employees. 
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You wouldn’t buy a bargain basement parachute... 
or a cut-rate big game rifle... 


January 25, 


1960 


Don’t choose less than Clarage quality for your mechanical 
draft service. With anything as vital as uninterrupted oper- 
ation, it pays big dividends to get the best in equipment. 


Clarage, a specialist in building forced and induced draft 


fans, offers you equipment having a long-standing reputa- 


tion for long-lasting service. CLARAGE FAN COMPANY, 
Kalamazoo, Michigan. 





Here’s a new concept 


in farm safety... 


one main disconnect 

that lets your 

customers turn off 

electrical power at the maypole 
when they wish to... or when they 


have to... instantly, safely! 


Service Disconnect with Current 
Transformer Connections and 
Switch Wiring 


Service Disconnect with Current 
Transformer Connections 


Service Disconnect without 
Current Transformer or 
Switch Wiring 





BULLDOG’S NEW POLE-TOP 
MAIN SERVICE DISCONNECT 


This new Pole-Top device sits securely at the top 
of the maypole eliminating the long, costly cable 
and heavy conduit runs necessary with ordinary 
eye-level pole switches. It’s easily operated in a 
hurry, and padlocks “On” or “Off,” as desired. 
The long control rod puts the handle at any 
convenient operating level. The Pole-Top switch 
is rain-tight and designed to take a metering 
transformer inside the switch-box. 


Now your customers can have the safety and 
convenience of one main disconnect without the 
high installation. costs of ordinary eye-level 
switches. The Pole-Top switch is UL listed as 
service equipment. For more information write: 


s BULLDOG ELECTRIC PRODUCTS DIVISION 
he I-T-E CIRCUIT BREAKER COMPANY 
: * BOX 177 ¢ DETROIT 32, MICHIGAN 

In Conade: 80 Clayson Rd., Toronto 15, Ont. Export Division: 13 East 40th St., New York 16, N.Y. 


———_ 





News About People 


Beebe, Walton Made Vice Presidents at Ul 


WALTON 


Will Elected Chairman of VEPCO 


Erwin H. Will has been elected chairman of the board and chief execu- 
tive officer of Virginia Electric & Power Co. Donald C. Barnes, former 
chairman, becomes honorary chairman. 

Will began his career with Vepco in 1922. He left the company in 
1935 to accept a position with the El Paso Electric Co and rose to become 
its president. He returned to Vepco in 1947 as general manager of opera- 
tions. In 1950 he was elected vice president and, in 1954, vice president 
and general manager. 

He became a member of the board of directors in 1955 and was elected 
president in 1956. He was made chairman of the executive committee 
and vice chairman of the board of directors in April, 1958. 

Barnes has been chairman and principal executive officer since 1947. 


General Electric Co has divided its Apparatus and 
Industrial Group into two components, an Industrial 
Group and an Electric Utility Group. Arthur F. Vin- 
son, a vice president and formerly group executive of 
the Apparatus and Industrial Group, will be group 
executive of the Industrial Group. Clarence H. Linder, 
a vice president and formerly in charge of Engineering 
Services, is group executive for the Electric Utility 
Group. 

The Industrial Group will be comprised of the 
Chemical and Metallurgical Division, Component Prod- 
ucts Division, Motor and Generator Division, and the 
Apparatus Sales Division. 

The Electric Utility Group will comprise the follow- 
ing: the Switchgear and Control Division, Transformer 


VINSON 
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Marshall F. Beebe and Edward 
H. Walton have been made vice 
presidents of United Illuminating 
Co. 

Beebe has been general superin- 
tendent since 1950. 

He started with UI 43 years ago, 
and served as field engineer, super- 
visor of overhead lines, superintend- 
ent of distribution in the New Haven 
Division, general superintendent of 
production, and superintendent of 
operations. 

Joining UI in 1942 as a mechani- 
cal engineer, Walton then became 
assistant superintendent of produc- 
tion, assistant to the president, and 
assistant general superintendent. 


LINDER 


(Continued on page 136) 
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“Chance Individually 
Packaged Clamps 
will give us better 
connections... 
automatically” 


= 
é 


‘ 


af 


This observation is typical of the man responsible for 
line connections... 

He knows that contact surfaces must be clean, and 
protected with an electrical contact aid to inhibit cor- 
rosion, maintain effective conductivity, prevent burn- 
downs. He also knows how difficult it is to get linemen 
to take any extra steps when making a connection. 

Chance Individually Packaged Clamps come to 
you in polyethylene bags with z.l.n. 100 Contact Aid 
factory-applied to the contact area. Linemen are spared 
those “extra steps’—they make better connections auto- 
matically. And, printed on the sealing tape of each 
package, there is a reminder to clean and coat the con- 
ductor. Supervision is simplified. Incidentally, linemen 
needn't remove their gloves to get at the clamp. They 
cut open the bag with sidecutters, and just slip it off 
the clamp. 
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All Chance Hot Tap Clamps, Parallel 
Groove Clamps, Uniclamps, U-Bolt Clamps 
and Bail Clamps are available in indi- 
vidual plastic bags. 


When your crews use Chance Individually Pack- 
aged Clamps, you know a contact aid is being used 
on every connection, every time. Better, lasting connec- 
tions are certain. z.l.n. 100 won't deteriorate ... won't 
freeze, melt, run out, dry up, or wash away. Pre- 
coating protects when clamps are stored, too... ends 
the problem of in-stock contamination of contact 
surfaces. 

So, standardize on Chance Individually Packaged 
Clamps, and get better connections .. . automatically, 


A. B. CHANCE CoO. 


Centralia, Missouri 
A. B. Chance Co. of Canada, Ltd., Toronto 
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NEW WHEELER- FULLERTON 
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medium metal head 


Utilities across the country have actually reduced head 
inventories AS MUCH AS 40% by stocking the unique 
new Wheeler-Fullerton medium head. It’s made of die- 
cast aluminum and painted white on the inside for ease 
in maintenance and increased optical efficiency. Look at 
its application possibilities: 


BUILT TO NEMA SPECIFICATIONS FOR 


e ALL incandescent lamps and sockets! 


e ALL mercury vapor lamps and transformers in 100W 
and 175W classes! 


e ALL NEMA optical assemblies and reflectors! 
Plus. . EXCLUSIVE KNOCKOUT* FEATURES! 


Wheeler-Fullerton exclusive KO fea- 
tures permit twist lock assembly for 
conversion to photoelectric head at 
any time. No special tools . . . no 
machining . . . and no jurisdictional 
problems! 


*Pat. App. For 


€ FROM THIS TO THIS IN 2 MINUTES + 


Write for specifications and prices 





GE Reorganizes Groups 
(Continued from page 134) 


Division and the Turbine Division. 

The Apparatus Sales Division, a 
pooled marketing organization, will 
provide services for the Electric 
Utility Group, and will continue its 
services to the Electronic, Atomic 
and Defense Systems Group. 

In another move, Hubert W. 
Gouldthorpe (see photo below) has 
been appointed general manager of 
the company’s Switchgear and Con- 
trol Division, Philadelphia He suc- 


ceeds Lewis J. Burger who has been 
assigned to head up a newly estab- 
lished laboratory operation in Ft. 
Wayne, Ind., for the Component 
Products Division. 

General Electric now has five 
product groups. In addition to the 
two new ones, there are the Con- 
sumer Products Group; the Elec- 
tronic, Atomic, and Defense Sys- 
tems Group; and the International 
Group. 


Electrical World Makes 
Editorial Staff Changes 


In its continuing effort to improve 
service to readers, Electrical World 
has announced organization and 
staff changes designed to provide 
additional depth of coverage and 
flexibility in assignment. 


Management of the editorial 
operation of the publication has 
been assigned to Herbert R. Frankel, 
who will carry the new title of 

(Continued on page 138) 


WHEELER: FULLERTON 
Lighting Division + Franklin Research and Development Corp. 


275 CONGRESS STREET » BOSTON 10, MASSACHUSETTS 
Exclusive Canadian distributors: James R. Kearney Corporation of Canada, Limited, Guelph, Ontario 
WHEELER-FULLERTON REPRESENTS THE MOST ADVANCED ENGINEERING IN STREET LIGHTING | 
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Concept of a 306 MW boiling water nuclear power plant, the result 
of a design study for the U. S. Atomic Energy Commission, sym- 
bolizes Kbasco’s competence in nuclear engineering and the company’s 


54-year reputation for outstanding quality in diversified engineering 
and construction work. 


ee all pd a 
Accounting & Management Control + Business Management & Financial 


Consulting Engineering + Design & Construction + Facilities, Community aa LT toe a NEW YORK 


CHICAGO 
DALLAS 
Nae constctes | PORTLAND, ORE. 
WASHINGTON, D.C. 


& Industrial Planning - General Management Consultation—Electric, Gas 
& Industrial Companies + Industrial & Management Engineering + Indus- Pe 
trial Relations + Insurance, Safety & Pensions + Purchasing, Expediting, 
Inspection & Traffic + Rates & Pricing + Research + Sales, Marketing & 
Public Relations + Taxes + Valuation & Appraisal +» Washington Office 
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ELECTRIC 
HEATING 


For the last 30 years, Electromode 
people have vigorously promoted 
electric heating. The merchan- 
dising concepts necessary to 
successful promotion of electric 
heat to residential, farm and 
industrial markets are not strange 
to us. We make, sell, install and 
service every practical type of 
resistance heating equipment for 
these markets. When it is time 

to launch a vigorous electric 
heating promotion in your area, 
we invite you to discuss your 
problems and plans with us. We 
would be glad to help. We are 
confident that we can. 


Jj: Ele 


Commercial Controls Corporation, Rochester 3, New York 


EW Makes Staff Changes 
(Continued from page 136) 


managing editor, and report to the 
chief editor. 

Frankel, who has been with Elec- 
trical World since 1951, has been 
associated with the electrical utility 
industry for over 30 years, special- 
izing in financial, regulation, labor 
and public relations matters. Most 
recently, he has been managing 
news editor. 

Responsibility for coverage of the 
subjects handled by Electrical World 
has been assigned to Daniel T. Bray- 
mer, Leonard M. Olmsted and Jesse 
A. Mock, as senior editors. They 
will report directly to the chief 
editor. 

Braymer has been with Electrical 
World since 1935, specializing in 


OLMSTED MOCK 


generation, transmission and system 
engineering. He has held the title 
of senior editor since last year. 

Olmsted joined Electrical World 
in 1952 after 18 years with Du- 
quesne Light Co. His specialization 
has been distribution engineering. 
Most recently, he was managing 
technical editor. 

Mock, with the staff since 1954, 
also has served with the McGraw- 
Hill Washington News Bureau. 
Besides serving recently as EW man- 
ager of production, he has special- 
ized in manufacturers’ activities. 

T. R. Jordan, assistant manag- 
ing news editor, has been named 
associate editor in charge of the 
news operation. He joined the 
magazine in 1956. 
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NOMINAL WEIGHTS OF FINISHED WEATHER-RESISTANT WIRE AND CABLE 


Copper & Copper Alloy Conductors 


Conductor Size 


AWG or Mcm 


URC Type 
Double Triple ABT 
Braid Tere 


Stranded 


This table shows 


Neoprene 


Aluminum Conductors 


Polyethylene 


Neoprene 


POLYETHYLENE covered line wire weighs less 


Because it’s the lightest, polyethylene-covered 
line wire is the easiest for linemen to string 
up... hardest for ice and snow loading, gale- 
force winds to bring down. 


Polyethylene-covered line wire, depending on size and con- 
ductor, weighs from 5% to 32% less than other types. That’s 
what the figures in the specifications tabulated above show. 

This, of course, is no news to linemen who have strung 
all types of weatherproof line wire. They may not be able 
to quote pounds and percentages, but they all know you 
can’t beat polyethylene on weight. 


Linemen’s Favorite Material 


Light weight means easy handling, one of the main reasons 
polyethylene rates tops with installation crews. They also 
like polyethylene wire because it’s clean... free-stripping... 
has a smooth, self-lubricating surface that almost makes 
pulling a pleasure. And despite the exterior slip, the plastic 
covering hugs the conductor tightly, doesn’t ruffle as it goes 
over crossarms. 


“Built-in” Safety Factor 


Polyethylene’s lightness provides lasting mechanical advan- 
tages, since span loads don’t tax supports as much as heavier 
type wire. This “built-in” weight safety factor pays off when 
violent storms push aerial construction to strain limits... 
when ice and snow loads topple heavier lines. 

An added factor in polyethylene wire’s ability to stay up 
under adverse conditions is its smaller diameter. It offers 
less resistance to wind, a smaller surface for ice build-up. 
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Winning Combination 


Called the “closest to the ideal covering for line wire,” poly- 
ethylene is outstanding in other respects too. The shield it 
forms over wire is continuous...tough... resistant to aging, 
weathering, moisture, abrasion by lashing branches. It’s good 
for decades of superior service marked by fewer outages, 
minimum maintenance. 

When you order covered wire and cable, make sure the 
coating is made with PETROTHENE® polyethylene resins. 
PETROTHENE polyethylene costs no more, but it gives you 
premium weather and stress-crack resistance, 

Polyethylene’s advantages are outlined in an informative 
new U.S.I. data sheet, “Polyethylene...The Best Line Wire 
Covering.” Also available is a data sheet showing properties, 
applications and specifications of PETROTHENE polyethylene 
compounds. Send for your copies today. 


U. S. Industrial Chemicals Co. 
Division of National Distillers and Chemical Corp. 
99 Park Ave., New York 16, N. Y. 


Please send me: 
0) “Polyethylene...The Best Line Wire Covering” 
O) “PETROTHENE Resins for the Wire and Cable industry” 


Name: Title: 
Company: 
Address: 


USTRIAL CHEMICALS CO. 
Division of National Distillers and Chemical Corp. 
99 Park Ave., New York, 16, N. Y. 
Branches in principal cities 





NEW SPRING-MANUAL CLOSING MECHANISM provides positive 
manual operation of DB-15, DB-25 and DB-50 circuit breakers used in 
Westinghouse power centers. Here G. D. Gamel, DB breaker design engi- 
neer, is ready to close a spring-manual operated DB-50 unit. 
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Westinghouse power centers 
offer greatest component selection... 


plus new switchgear 


You Can Choose the Breaker Operation You 
Need. Low-voltage air circuit breakers (DB-15, 
DB-25 and DB-50) provided in Westinghouse power 
centers are now available with a choice of manual, 
spring-manual or electric closing mechanisms. In 
accordance with industry standards, DB-75 and 
DB-100 breakers are available with an electrically 
operated closing mechanism only. 


You Can Choose the Transformer You Need. 
As with breaker closing mechanisms above, 
Westinghouse gives you complete freedom of choice 
in selecting the power center transformer best suited 
to your application. Within code limitations, you 
can choose oil-filled for outdoor service... Jnerteen”- 
filled for outdoor or indoor service where a nonflam- 
mable, liquid-cooled transformer is desirable . . . 
ventilated dry-type for maximum safety and mini- 
mum maintenance under controlled atmospheric 
conditions, indoors . . . and sealed dry-type for com- 


insulation 


plete safety and virtually no maintenance, under 
adverse atmospheric conditions, indoors or out- 
doors. All dry-type transformers are equipped with 
low-ratio RM lightning arresters. 


New Westinghouse Insulation of improved glass 
polyester material is used for bus supports and short 
circuit bracing in Westinghouse low-voltage metal- 
enclosed switchgear. In addition to being highly 
track resistant, this new insulation is also flame 
retardant, and the design of supports and bracing 
provides increased vertical creepage distances. Re- 
sult is maximum safety with minimum maintenance. 


These features are only a few of the continuing 
product improvements that provide true bonus 
values beyond specification in Westinghouse power 
centers. For complete details, call your Westinghouse 
representative or write Westinghouse Electric Cor- 
poration, P.O. Box 868, Pittsburgh 30, Pa. J-60979-r 


you CAN BE SURE...iF «sWesti nghou Se 


WATCH “WESTINGHOUSE LUCILLE BALL-DES! ARNAZ SHOWS" CBS TV ALTERNATE FRIDAYS 


NEW WESTINGHOUSE GLASS POLYESTER INSULATION is used for bus supports and bracing in low-voltage 


metal-enclosed switchgear of Westinghouse power centers. 
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UTILITY 
COMPANIES! 


a 


COHARDITE 
US wa de 
ELECTRIC WIRE 


aS 


For Fastest 


Safest ¢ Surest | 


Live Wire Cutting! 


e@ Made with utility men in mind! @ Cuts 
insulated wire soft or medium hard, 
solid copper wire and medium hard steel 
wire up to 42”! @ Rugged, durable han- 
dies, Cohardite insulated @ Factory-tested 
to 20,000 volts! Also available with round 
edge jaws for harder wire. 


The TN STEEL CABLE 
CUTTER 


For Steel Cable & Wire Rope 

Shear-action cutter — cuts all 
soft or hard steel cable and wire 
rope up to 3%4”! No deforming of 
wire — notched jaws lock cable 
during cut! Cuts fine or course 
stranded cable easily and cleanly. 


2 CN SPECIAL SHEAR 
CABLE CUTTER 


For Copper and Aluminum Cable 
Cuts soft, non-steel cables, in- 
sulated or not, up to 136”! 0.D. 
Jaws pass each other for clean 
cutting! A “must” for every com- 
pany using Copper or Aluminum 
Cable. Not recommended for 
ACSR. 


Order from your 
’ supply house or write direct = 
for free PORTER CATALOG — = 
Showing many other tools eal 


for utility companies. 
Oe 


H. K. PORTER, Inc. 


Somerville 43, Mass. 


| Design the Molecule 
(Continued from page 68) 


| be limited at normal ambients even 
| when new. The reason for this limi- 


' tation is that there is no existing | | 


‘cable insulation with adequately 


and permanently low dielectric loss. | 


| It is now feasible for high polymer 


chemists to tailor the molecule for | 
| a specific use such as 500 kv in- | 
| sulation according to such authori- | 
ties as Dr. Herman Mark of Brook- | 


lyn Polytechnic Institute. 


However, the volume of 


| low-voltage cable field. If 350 to 


| 500-kv cable with desirable and per- | 
manent characteristics is wanted, the | 


job of developing insulating ma- 
terials will have to be undertaken 
specifically for 500 kv. 

The industry needs to train more 
insulation chemists and physicists 
to help guide the development of 
new materials specific to each ap- 
| plication. A number of secondary 
insulation problems could be 
studied after the new insulation 
research got underway. 


Bullock Bullish on Utilities’ 
Resistance to Inflation 


The electric utility industry 
“would seem to be in a position to 


counter future inflationary forces, if | 


they do not become greater than 
those of recent years.” This is the 
view of the Calvin Bullock invest- 

| ment firm. 
In the November issue of Per- 


spective, published by Bullock’s in- 


vestment management department, 
| the New York firm notes that wages 
| and salaries now account for 17.7% 


| of total revenues compared with | 


21.9% of 1949. 
Technological improvements have 
seen fuel costs per revenue dollar 
| drop from 20¢ in 1948 to 16¢ last 
year. In the same period operating 
| income rose from 20.3% to 21.9%, 
the publication states. 

“These results should dispel the 
mistaken impression so often ex- 
pressed that utility companies are 
unduly vulnerable to inflation,” the 
article declares. 





ma- | 
terial required would be small un- | 
| less it should happen that the new | 
resin is useful in the mass-market | 


“NEW %-ton 
pull-A-Way 


‘Added to WRIGHT 
=.) TYPE"C" LINE! 


FOUR SIZES « %, 
1%, 3 and 6 Tons 


FEATURES 

®@ Lubricated for life 
© Hooks are 
drop-forged 
© Special ailloy-steel 
chains 
® Chain sheaves 
of drop-forged 
alloy steel 
© Gear teeth cut 
to precision limits 
®@ Load brake is 
dependable and safe 
® Weights: 

¥%-ton, 14 Ibs. 
1\44-ton, 2314 lbs. 
3-ton, 3614 lbs. 
6-ton, 63 lbs. 


New 3/4-ton model 
e VERSATILE 
e LIGHTWEIGHT 


Write to York, Pa., office for 
complete information 


Wright Heist Division " 
= AMERICAN CHAIN & CABLE <4 
York, Pa., Bridgeport, Conn. 
To the man on the route slip... 


-.-- the u save 
—Is ifworth it? 


Stacks of dog-eared copies 
piling up on your desk... 


The risk of missing some- 

thing you should know about 

today... 
Your name, residence address, title, 
and company on a post card will 
bring 52 weekly issues of Electrical 
World directly to your home. You 
can pay the $6 later. Address: 
Electrical World, Dept H-2, 330 W. 
42 St., New York 36, N. Y. 


Whether ay W, 
pine aD Luck | 
a ounlite ua 

Line Gody 





UTILITY TOOL ° 
& BODY CO. 


iO 
CLINTONVILLE, WISCONSIN * 
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WAR eE Te) flush couplin gl noadditionalcost! 


New ORANGEBURG GCONDUIT 
with Flush Coupling Attached! 


With no se parate couplings to hi andle or attach on the job, 
Orangeburg CA lays faster, costs less to install. Each long, 
light length has a flush coupling attached at one end and a 
stand: ird 2° male taper at the other end, making installation 
a simple, one-step oper ration. And, since the coupling is 
attached, there are no coupling cartons to warehouse or 
carry to the job. 

What's more, with the coupling flush to the conduit’s out- 
side wall, new CA is easy to stack, store and handle. The 
flush coupling also eliminates “staggered” joints in the trench. 
And that means real savings in cutting and tooling time. 


Like the hundreds of millions of feet of Orangeburg fibre 


conduit in use since 1893, new CA has self- sealing joints 
and impermeable walls. Its smooth, 100% fibre raceway 
adds years to cable life. 

New Orangeburg CA is available in 2”, 3”, 34%”, 4”, 4%” 
and 5” sizes. Orangeburg Standard and Nocrete Conduit, 


with separate sleeve couplings, are available as always. 
Write Dept. EW-10 for Catalog 52. 


ORANGEBURG MANUFACTURING CO. 
Orangeburg, New York . Newark, California 
Division of The Flintkote Company, Manufacturer -«. 


ge - bs FL 
of America’s Broadest Line of Building Products et 


Orangeburg Fibre Conduit is distributed by Graybar Electric Co. and General Electric Supply Co. with branches and stocks in principal cities. 
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SEARCHLIGHT SECTION 
OPPORTUNITIES’ 


EMPLOYMENT 
BUSINESS: 


ENGINEERS and 
MATERIALS INSPECTORS 


WANTED 


TVA has openings on a large hydro- and 
steam-electric program for experienced 
civil, structural, electrical, and mechanical 
engineers in its Division of Design located 
in Knoxville, Tennessee, and for materials 
engineers and inspectors of materials 
located in various district offices, princi- 
pally in the north and east. 


These positions aré at the following 
grades and rates of pay: 


Civil, Mechanical, Electrical, 
- Engineers, grades 


Inspectors of Materials, grades SE-5 
and -6 $5825-$6625 


The engineering jobs require a college degree in 
engineering or its equivalent with from one to three 
years of experience in design and specification 
work, or in inspection and testing work for ma- 
terials engineers. The inspector of materials jobs 
require some college training in engineering or 
equivalent training and experience in making 
engineering inspection and tests of mechanical, 
structural, and electrical equipment and ma- 
terials. All jobs carry automatic within-grade 
increases for satisfactory service, liberal vacation 
leave, sick leave, and retirement, hospitalization, 
and insurance benefits. 


Write to: 


TENNESSEE VALLEY AUTHORITY, 
Division of Personnel, 
Knoxville, Tennessee. 


OPPORTUNITIES! 


in 


New and used equipment recently 
released from service by a num- 
ber of electric and gas utility 
companies 
———_ 


POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 
TRANSMISSION LINE 
MATERIALS 


—=EE 


Send for new list, ... to 


EBASCO SERVICES INCORPORATED 
(APPARATUS EXCHANGE) 
Two Rector St., New York 6. N. Y. 


ELEC. ENGINEER REA SYSTEM 


IN CENTRAL ALASKA 


Requires engr. with first rate utility and admin. 
experience, Should be versed on REA methods. 
Salary to $15,000.00 a year. Write to 
MANAGER 
GOLDEN VALLEY ELECTRIC 
758 Illinois St. Fairbanks, Alaska 





EQUIPMENT 
:USED OR RESALE 


HIGH VOLTAGE ENGINEER 


Experienced in design and manufacture of high 
voltage DC and AC power supplies. To manage 
new division of established company. Excellent 
salary plus good potential. 

Reply to: 


RAY ELLIS ADVERTISING, INC. 
Chatham, New Jersey 


DIRECTOR OF MARKETING 


for large mfr. of equipment sold to Elec. Utilities. 
Line responsibility. Requires experience & exten- 
sive acquaintanceship with Elec. Utilities. Prefer 
man with EE degree. Base salary $20,000 plus 
extras. 
COBY SERVICE BUREAU, INC. 
Personnel Consultants since 1921 

Bessemer Bidg. Pgh. 22, Pa. 


ADDRESS BOX NO. REPLIES TO: Bow No. 
Classified Adv. Div. of this publication, 
Send to office nearest you, 
NEW YORK 36: P. O. Bor 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post St. 


POSITION VACANT 


Electric Utility Distribution Engineer. Work 
includes construction, operation and mainte- 
nance engineering. Coordination, load and 
voltage studies, electrical and mechanical 
calculations and assistance to customers. 
Salary commensurate with qualifications. 
Write to P-3515, Electrical World. 


SELLING OPPORTUNITY AVAILABLE 


Representative wanted for manufacturer of 
street lighting equipment pole line special- 
ties. Full particulars. RW-9821, Electrical 
World. 


POSITION WANTED 


Chief Mechanical Engineer, twenty-two years 
experience in field of steam power generation, 
professional and operating engineers li- 
censes, forty-three years old, desire position 
with utility with active building program, 
PW-3484, Electrical World. 


\S MOTORS + GENERATORS 
J TRANSFORMERS 


+ REB 


ELECTRIC EQUIPMENT Co. 


= TORY 


TRANSFORMERS 


i—6667 kva Westinghouse, 3/60/115,000Y/13750 
1—6000 kva G.E. 3/66000/2400/4160Y 

i—2000 kva Nia. Askrael, 3/13800/14160Y/2400 
3—1000 kva Westinghouse, | /22900/480 
3—1000 kva Westinghouse, 1/13800/480 
3—1000 kva Westinghouse, 1/13800/2400/4160Y 
3—1000 kva Standard, 1/44000/6900 

3—1000 kva Standard, | /69000/4160Y/2400 
3—1000 kva Standard, |/34400/480 

3— 833 kva Allis Chalmers 1/60/12,000—480 
3— 200 kva Westinghouse, 4800—240x480 

3— 100 kva G.E., 2400/4160Y—120x240 

3— 75 kva G.E., 2400/4160Y—120x240 


ERIE ELECTRIC CO., INC. 
26 Mechanic St. Buffalo 2, N. Y. 


METERS- 


Atlantic 


Electric Meter Corp. 


415 Lexington Ave., New York 17, N.Y 


PROFESSIONAL 
SERVICES 


BLACK & VEATCH 


Consulting Engineers 


Electricity—Water—Sewage—Industry 
Reports, Design, Supervision of Construction 
Investigations, Valuations and Rates 


1500 Meadow Lake Parkway 
Kansas City 14, Missouri 


THEODORE D. BROSS 
LINE CONSTRUCTION CORP. 


Steel Tower & Wood 
Transmission Lines 


Distribution & Maintenance 
175 Enfield St. Hartford, Conn. 


COMMONWEALTH 
SERVICES INC. | ASSOCIATES INC. 


Management and Consulting and Design 
Business Consultants Engineers 


300 Park Ave. 209 E. Washington 
New York 22, N. Y. Jackson, Michigan 


HOOSIER ENGINEERING 
COMPANY 


Erection and Maintenance of 
Electrical Transmission and Distribution Lines 


1384 Holly Avenue, Columbus, Ohio 


JENSEN, BOWEN & FARRELL 


Engineers 
Appraisals—Depreciation Studies—Property 
Records 
Cost Trends——Special Studies—-Reports 
for Rate Cases, Security Issues, Regulatory and 
Accounting Requirements 
Michigan Theatre Building Ann Arbor, Michigan 
NOrmandy 8-7778 


PIONEER SERVICE & 
ENGINEERING CO. 


Consulting and Design 

Engineers . . Purchasing 

Specialists in Financing 
Accounting and other Operations 


231 So. La Salle St. Chicago 4 


SANBORN MAP COMPANY, INC. 
Nation Wide Mapping Services 


@ Utility Area Base Maps 
@ Symbolized System Portrayal 


Atlanta - New York - Chieago - San Francisco 


SARGENT & LUNDY 


Engineers 


140 South Dearborn 8t. 
Chicago, IL 


TIPPETT & GEE 


Consulting Engineers 


Mechanical @ Electrical @ Thermodynamic 
Structural Design @ Studies @ Supervision 


Power Stations @ Transmission @ Distribution 
Industrial Plants @ Process 


1333 North Seeond Street Abilene, Texas 
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OOD TREE TRIMMING 


SERVICE BUILDS GOOD 
ALS 


ets 


| | 
| Tampa Cites Safety Record, 
Other Systems Note Gains 


and 


IMPROVES 
OPERATION 


There were no cold cuts in the 
dinner for Peter O. Knight generat- 
ing station employees when they 
were honored recently for working 
over 2-million man-hours without 
a disabling injury. The dinner and 
an award ceremony took place in important. They can 

' the boiler room of the Tampa Elec- ; or tee nce 
tric Co plant, where the steaks were lt ye 


GALVANIZED STEEL STRAND FOR 
GUY, MESSENGER and 
OVERHEAD GROUND WIRE 


The high, uniform, consistently-dependable 
quality of Crapo Galvanized Steel Strand is 
the direct result of close laboratory control 


@ Care and skill in 
tree trimming opera- 
tion are extremely 


eration. Clear lines 
for 1960 may be in- 


over each step in manufacture. All wires used 
in forming a particular size and grade are 
produced from steel of selected analysis, 
carefully processed under technical super- 
vision and stranded on precision machines. 
Both wire and finished strand are subjected 
to prescribed laboratory tests to insure the 
desired end result. 


Heavy, uniform, tightly-bonded zine 
coatings, applied by the famous Crapo 
Galvanizing Process, provide maxi- 
mum resistance to corrosion. 


charcoal broiled on the floor. 

William C. MacInnes, right above, 
the utility’s president, made the acci- 
dent prevention award to Norman 
M. Johnson, the plant’s chief engi- 
neer. The accident-free period 
covered over 11 years. 

Georgia Power Co racked up 
one of its best safety records last 
year, John J. McDonough, presi- 
dent, announced last fortnight. The 
5,400 employees worked more than 


| 10.5-million man-hours with only 
| 15 lost-time accidents. There were 


Write for 

booklet OG-25 
containing 

“Sag and Tension 
Data for : 
Overhead | 
Ground Wire.”* 


no fatalities during the year. 

The performance includes an 
unblemished 2-million consecutive 
man-hours and another period of 
1-million man-hours. The record 
qualifies Georgia Power for Edison 
Electric Institute awards, which 
will be presented this year. 

The more than 600 employees of 
Chattanooga Electric Power Board 
will again be eligible for a safety 
bonus this year. Starting Jan. 1, 
each employee began building a 
fund that could total $15 by Dec. 


15, 1960 if no employees suffer | 


lost-time accidents. 


The bonus kitty starts at $8,250. | 


For each lost-time injury $500 is 
deducted from the total, or $1 from 


each employee’s share. In the pre- | 


sured with the least 
trouble if trimming 
is done in the near 
future. As a supple- 
ment to your own 
crews, there are a 
number of firms that 
make a business of 
tree trimming for 
power companies; 
many of them use 
Bartlett Tree Trim- 
ming Equipment and 
consider these tools 
efficient and, above 
all else, SAFE. If 
your crews are not 
equipped with Bart- 
lett Tools, write for 
particulars 


BARTLETT COMPOUND 

LEVER INSULATED 

TREE TRIMMER 
No. 1-B 


Bakelite Insulator-tested to 105,000 
volts. Compound Lever Head, cuts 
14 in. branches easily. High grade 
materials—a first class, lasting tool, 
made with one piece pole or with 
sectional pole as you wish, 6 to 16 
feet. Laminated Sitka spruce. 


Also Pole Saws, Hand Pruning Saws, 
Two Hand Pruners, Tree Paint, Lag 
Thread Tree Rod, Road Signs, Uni- 
versal Ground Anchors, etc. 


Ask for Public Utility Catalog. 


7 Nt gy 


MANUFACTURING CO. 


3048 EAST GRAND BLVD. 
DETROIT..... MICH. 


| 
| vious program ending in June, 1959, 


STEEL & WIRE CO., INC., Muncie, Indiana} each worker got $8. 
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Advertising Index __ 


Air Preheater Corp 
Allen-Bradley Co. 
Allis-Chalmers Mfg. Co 
American Chain & Cable Co., 
Page Steel & Wire Div.. 
Wright Hoist Div.... 
Asplundh Tree Expert Co. 


Bailey Meter Co 
Baltimore & Ohio Railroad 
Bartlett Mfg. Co.... 
Bartlett Tree Experts 
Bethlehem Steel Co 
Biddle Co., James G.. 
Blackburn Corp., Jasper 
British Insulated Callender’s Cables 
Ltd. ; 
Burndy Corp. 


C&D Batteries, 
Cavalier Corp. ... 
Chance Co., A. B. 

Clarage Fan Co.. 

Combustion Engineering, 

Cope Div., Rome Cable Corp. 
Copperweld Steel Co. .... pane 
Crescent Tool Co. 


Inc 


Directory of Engineers 

Dossert Mfg. Corp 

du Pont de Nemours & Co. 
Polychemicals Dept. 


(Inc.) 


Eastman Chemical Products, 
Plastics Div. 

Ebasco Services Inc. 

Electromode Div. 
Commercial Controls Corp. 

Engineers, Directory of 
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Fargo Mfg. Co., 
Ferranti Ltd. 
Ford Motor Co 


G&w Electric Specialt 
General Electric Co. 
Apparatus Dept. 
Graybar Electric Co., 


1-T-E Circuit Breaker 


Bulldog Electric Products Div. .1 
Victor Insulators Div 


Indiana Steel & Wire 
Ingersoll-Rand 


Island Creek Coal Sales Co 


Kearney Corp., James 
Kellogg Co., . W. 
Kuhiman Electric Co 


Line Material Industri 


Mallory & Co., Inc. P. R 
Marcus Transformer Co., 


Marley Co. 
McCabe-Powers Body 
Minneapolis-Honeywell 
Moloney Electric Co. 


Ohio Brass Co 


.2nd Cover, 87, 88, 


: Fish Facility Adequacy 
StressedatDamHearing 


In nearly every Pacific Northwest hydro project pro- 
posal fish are the main problem. The Pacific North- 
west Power Co’s $245-million High Mountain Sheep 
dam is no exception, as hearings before the Oregon 
Water Resources Board confirmed earlier this month. 
Testimony for PNPC maintained the 690-ft high dam 
will have adequate fish facilities to sustain salmon and 
steelhead runs in the Snake and Imnaha rivers. The 
dam’s site would preclude building the Nez Perce 
project. Nez Perce would dam not only the Snake and 
Imnaha but also the Salmon River—spawning bed for 
30% of Columbia River salmon vs 3% of Imnaha. 
Milo Bell, a top fish facility authority, and Dr J. A. R. 
Hamilton, Pacific Power & Light Co fisheries biologist, 
were among experts who backed the PNPC view. Inter- 
venors said that no more dams should be built on the 
Snake because they are depleting fish runs. The North- 
west Public Power Association has been authorized to 
intervene despite the charge by PNPC that the group 
was “bringing in issues completely irrelevant to the 
proceedings.”” One PNPC spokesman said a 10-yr de- 
lay of High Mountain Sheep would cause an economic 
loss of $188 million. The estimate was made by A. E. 
Alspaugh of Pacific Power & Light Co, one of the four 
utilities making up PNPC. 


FACILITY FEATURES are explained by Frank Warren Jr, 
left, head of Portland GE, to Dr Karl Onthank of OWRB 
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The Importance of | 
in Portable Cable Design 


A portable cable is constantly 
under attack from many different 
directions. It is dragged over rough 
floor surfaces and rocky terrain, 
crushed under the wheels of trucks 
and carts, continually bent, flexed 
and stretched. In addition, it is very 
often subjected to attack by water, 


solvents, oil and ozone. 


To give long, dependable service, 
portable cables must be able to with- 
stand rough treatment, and must 
have built-in protection against all 
deteriorating factors. Moreover, they 
must possess other desirable quali- 


ties such as lightness and flexibility. 


The science in designing these 
cables is to add the necessary ingre- 
dients in the jacket to provide maxi- 
mum protection along with the 
maximum of other desirable features. 
This is where Balanced Compounding 
comes in. It is very easy to provide 
protection against one or two of the 
deteriorating factors, simply by load- 
ing the compound with an ingredient 
which is impervious or highly resist- 
ant to these factors. Unfortunately, 
however, the ingredients which pro- 
vide resistance to abrasion or crush- 
ing may be highly susceptible to 
attack by oil or water; and vice 


versa. 


The 


then, is to attain a balance in his 


cable designer’s problem, 


compounding formula which will 


provide maximum protection against 
one deteriorating factor without re- 
against others 


ducing protection 


below the danger point. 


To the buyer of cables, this means 
that quantity of any one ingredient 
is unimportant, unless it is con- 
sidered in relation to the over-all 
ability of the cable jacket to resist 
all of the abuses to which it is sub- 
jected. 

For balanced resistance to all 
these abuses, the best assurance you 
can get lies in the quality of the re- 
search and development facilities of 
the manufacturer, and the product’s 


record of performance. 


This is one reason why — in those 


industries where portable cables are 
continually used or purchased as 
components of a manufactured prod- 
uct Simplex Tirex Cables are re- 


garded as the standard. 


Proof of the worth of Tirex 
Balanced Compounding, which gives 
balanced resistance to all the deteri- 
orating factors of normal use, can 
be found in the fact that Tirex 
cables have been successfully per- 
forming under the most rugged op- 
erating conditions for periods rang- 


ing up to twenty years. 


WIRE & CABLE COMPANY 
Cambridge, Massachusetts and 
Newington, New Hampshire 





oe 


PEPCO DICKERSON *1 ON THE LINE: 
UNIT #2 COMING SOON 


Unit +1 of the new Dickerson Station of 


Potomac Electric Power Company went 
on the line in June 1959. A second duplicate 
unit is scheduled for service in early 1960. 
This modern station was designed and 
constructed by Stone & Webster Engineer- 
ing Corporation in conjunction with the 
Engineering Departments of PEPCO. 
Major fluid handling equipment furnished 
by Worthington includes the condensers, 
circulating water and condensate pumps, 
rotative dry vacuum pumps, boiler feed 
and booster pumps, and main deaerators 
to supplement condenser deaeration in 
protecting the boilers and feed cycle. 

The fluid handling equipment for each 
unit incorporates a number of special fea- 
tures. Included is the power-saving tech- 


nique of a single full capacity boiler feed 
pump driven from the main turbine gen- 
erator shaft through a variable speed 
coupling, with a spare turbine driven feed 
pump. Use of booster pumps also permitted 
mounting the main deaerator on the tur- 


bine room floor, thus minimizing cost of 


supporting structure and piping. 

The condenser serving each unit is 
110,000 sq. ft. two-pass, of special con- 
struction for maximum deaeration. It is 
rigidly mounted with rubber belt-type ex- 
pansion joint in the turbine exhaust con- 
nection, and equipped with built-in reverse 
flow valves for periodic backwashing. The 
separate screenhouse at the river contains 
four circulating water pumps of vertical 
single suction volute MIXFLO dry pit ty 


driven by two-speed induction motors, 
supplying 95,000 gpm to each unit. 

As a manufacturer of major steam cycle 
fluid handling equipment, Worthington 
has a reservoir of “‘system-wise” experi- 
ence available to help in your power plan- 
ning projects. For information, call your 
nearest Worthington District Office. Or, 
write to Worthington Corporation, Section 
45-15, Harrison, New Jersey. 


WORTHINGTON 








